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A  Totally  New  Concept  in 

Interdigital-type  delay  line 
affords  maximum  heat  dissipation 
at  high  power  outputs 

These  broadband  voltage  tunable  backward  wave  oscilla¬ 
tors  are  the  smallest,  lightest  and  most  reliable  of  their  kind. 

They  were  developed  especially  for  modern  airborne  and 
ground-based  applications  utilizing  swept  oscillator  and 
frequency  diversity  techniques.  Four  compatible  types  are 
available.  They  cover  a  continuous  frequency  range  of  1  to 
12.4  KMC.  They  are  magnetically  shielded  and  are  insen¬ 
sitive  to  the  effects  of  external  fields.  They  exhibit  a  mini¬ 
mum  of  fine-grain  power  output  variations.  Potted  leads 
permit  operation  at  high  altitudes  over  a  wide  temperature 
range.  Raytheon-perfected  laminating  techniques  make 
possible  interdigital  construction  which  results  in  maxi¬ 
mum  heat  dissipation.  Under  normal  operating  conditions, 
no  forced -air  cooling  or  protective  circuitry  is  required. 

Laminate-thickness  held  to  extremely  close  tolerances  as¬ 
sures  improved  fine-grain  frequency  characteristics  with 
optimum  line  matching  and  consistently  reproducible 
characteristics  from  tube  to  tube. 

7  RAYTHEON  FEATURES 

1.  Continuous  frequency  coverage  in  four 
compatible  types,  1  to  12.4  KMC 

2.  Smoother  tuning  curves  (improved  fine- 
grain  tuning  variations) 

3.  Minimized  fine-grain  power  output  vari¬ 
ations. 

4.  Reduced  weight— smaller  size 

5.  Much  less  sensitive  to  external  magnetic 
fields 

6.  No  forced-air  cooling  required  under  nor¬ 
mal  operating  conditions 

7.  Rugged  construction  for  operation  in  ex¬ 
treme  environments. 


FREQUENCY  VS.  DELAY  LINE  POTENTIAL 

QKI7MA  lACKWAIO  WAVf  OSaUATM 


DCIAY  lINC  POTENTIAI-VOITS 


Sample  tubes  will  be  available  after  May  1.  For  detailed  application  information  and  special  development  services 
call  Raytheon  in  Burlington.  Mass.,  at  Browning  2-9600.  Ask  for  A1  Vacaro.  Or  call  any  one  of  the  following 
Raytheon  field  representatives:  In  New  York:  Wisconsin  7-6400.  In  Baltimore:  Southfield  1-0450.  In  Chicago: 

J^Jational  5-4000.  In  Los  Angeles:  Normandy  5-4221.  In  E.  Waterloo,  Ontario:  Sherwood  5-6831. 

See  the  tubes  at  the  IRE  Show 
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QKB  760A  Backward  Wave  Oscillator 


QKB786  QKB816A  QKB760A  aKB776 
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POWER  OUTPUT  VS.  DELAY  LINE  POTENTIAL 

OKB7A0A  BACKWAIO  WAVf  OSOUATOR 


Frequency  Range 
Power  Output 

Delay  Line  (Tuning)  Voltage 
Filament  Voltage 
Cathode  Current 


2.0-4.0KMC  40-80KMC  8.0-12.4KMC 


too  mW  Min.  70  mW  Min.  30  mW  Min.  SO  mW  Min. 


Anode  Voltage 
Control  Grid  Cut-Off 


-  45  mA  Max. - 

100-200  Vdc  60-130  Vdc  60-130  Vdc 


Fine-Grain  Power  Output 
Variation 


300  1000 

DfLAY  LINE  POTENTIAL-VOITS 


Tuning  Curve  Linearity 
Tuning  Curve  Repeatability 
Input  Connection 
Output  Connection 
Weight 


-  ±1.0  Me - 

■■  ■■  -  ±2.5% 

Color  Coded  Insulated  Leads - 


Waveguide  RG52/U 
5.0  lbs. 


10  to  55  cps  at  .08"  displacement  and  55-500  cps  at  20  G's 


1 


Excellence  In  Electronics  ( 


^YTHEOii 


\  RAYTHEON  COMPANY 

Microwave  A  Power  Tube  Division  .  Waitham  54,  Mass* 


low— Raytheon  Booth  2610-2614 


electronics 


MARCH  11,  1960 


A  McGRAW-HILl  PUBLICATION 
Vol.  33  No.  11 

JAMES  OIKOWOOO,  fubtithf 

W.  W.  MocOONAlO,  editor 

JOHN  M.  CARIOLl,  Managing  editor 
Sonior  Attotioio  editor*:  Samual 
Web«r,  Roland  J.  ChorMt 

AmocIoIo  Editeri:  Frank  Loory, 
Michool  F.  Tomotno,  Howard  K. 
Jonit,  SylvMtor  P.  Cortor,  William 
P,  O'Brion.  John  F.  AAaaon,  Wil¬ 
liam  E.  Bushor,  Thomas  Emma,  Sy 
Vogol,  lotlio  Solomon,  M.  M. 
Poruflini,  Coorg*  J.  Flynn 

Aniitani  Ediren:  Michool  F. 
Wolff,  Nile  lindgron,  Stanley 
Froud. 

Regional  Idilon:  Harold  C- 
Hood  (Pacific  Coast,  tos  AngelesJ, 
Thomas  Moguire  (New  England, 
Boston) 

Market  Reteorch  editor:  Edward 
DeJongh 

Beyers'  Geide  editor;  George 
Sideris 

Art  Director;  Horry  Phillips; 
Howard  R.  Berry 

Prodirctien  Editor;  John  C. 
Wright,  Jr. 

edkariml  Assistants;  Gloria  J. 
Filippone,  Arlene  Schilp,  Bernice 
Duffy,  Patricia  landers,  Morion  1. 
Freed.  Dolores  A.  Forttoro,  Lor¬ 
raine  .  Rossi,  Virginia  T.  Bastion 

UUCE  A.  WINNER,  Advertising 
Soles  Monoger.  R.  S.  Quint,  As- 
sisfant  Advertising  Soles  Managor 
end  Buyers'  Guide  AJonoger.  Fred 
Stewart,  Promotion  Atanoger. 
Richard  J.  Tomlinson.  Production 
Managor.  George  E.  Pomeroy, 
Classified  Managor.  Hugh  J. 
.  Osirwi.  Circulation  Managor 

Advertleing  Representatives;  New 

Pork;  Donald  H.  Miller,  Henry 
M.  Show,  George  F.  Werner. 
*  Boston;  Wm.  S.  Hodgkinson. 


[ 


VittsAprgh;  David  M.  Watson. 

.  -MladeJphia;  Worsen  H.  Gardner, 
'VilF)P0tir  L  |g^-  CK'sogo;  Harvey 
W.  Wemeefce,  Kartin  I.  OaHoy, 
Ctovofcud:  P.  T. .  Fegley.  Son 
Proncisce;  T.  FI.  Cormody,  R.  C. 
Alcorn,  los  Angeles;  Carl  W.  Dys- 
inger,  0.  A.  McMillan,  Marshall 
Freeman.  Denver;  J.  Patten.  At¬ 
lanta;  M.  Miller.  Dallas;  Gordon 
1.  Jones,  Robert  T.  Wood,  lortdon: 
Norman  Strick.  frankfurt;  Stanley 
Kimes.  Geneva;  Michael  R.  Zeyrtel  B 


RE 


Issue  at  a  Glance 

Business 

What  Exhibitors  Are  Sayinfir.  Exclusive  roundup  of  timely  views. . .  .30 

Previewing  the  Program.  There  are  54  sessions,  258  papers . 32 

‘Don’t  Promise  the  Moon’.  Do’s  and  don’ts  on  hiring  engineers . 40 

How  to  See  the  Show.  IRE  committee  members  offer  tips . 47 

A  Research  Field  to  Watch.  Scientists  cite  magnetohydrodynamics.  .52 
Schools  Map  New  Projects.  Reports  from  nation’s  academic  labs. . .  .60 


RE 


Crosstalk  . 

. 4 

25  Most  Active  Stocks. . . . 

.. ..21 

Business  This  Week.... 

....11 

Market  Research . 

....26 

Washington  Outlook  . . . . 

....14 

Current  Figures  . . 

....26 

Financial  Roundup . 

....21 

Meetings  Ahead  . 

....64 

Engineering 

Paddle  with  solar  cells  mounted  on  surfaces  is  attached  to  space 
satellite  payload.  See  p  167 . COVER 

\ 

Future  Developments  in  Engineering.  Trends  in  computers,  micro¬ 
miniaturization  and  communications  featured. 

By  T.  Emma  and  M.  F.  Wolff  1.59 

Expandable  Random  Access  Memory.  Plug-in  packages  provide 
variable  memory  capacity . By  G.  E.  Lund  and  D.  R.  Faulis  164 

Solar  Cell  Power  Supplies  for  Satellites.  Designing  for  space  probes. 

By  R.  M.  Acker,  R.  P.  Lipkis,  R.  S.  Miller  and  P.  C.  Robison  167 

Non-Precision  Capacitors.  Ready  reference  table  compares  electro- 
lytics  and  ceramics . By  A.  Lunchick  173 

Digital  Control  of  Machine  Tools.  Tape-controlled  stepping  motors 
operate  milling  machines . By  A.  G.  Thomas  174 

Voltage  Controlled  Bootstrap  Generator.  Flip-flop  and  sweep  gen¬ 
erator  in  a  flexible  circuit . By  J.  B.  Payne  III  177 

Helical  Antenna  Chart.  Gain  and  beamwidth  can  be  obtained  from 
nomograph . By  H.  Scharla-Nielsen  and  P.  H.  Moore  180 

^  Departments 

Research  and  Development.  Dual-Frequency  Oscillator  Design . 182 

Components  and  Materials.  How  Built-In  Damping  Stills  Vibration.  186 

Production  Techniques.  Dip  Soldering  with  Peg-Board . 192 

On  the  Market  at  the  IRE  Show.  Other  New  Products;  Literature 
of  the  Week . 196 

Plants  and  People.  Meet  the  IRE  President;  Technical  Program. .  .296 

Exhibitors  at  the  Show . 308 

Backtalk  . 318  Index  to  Advertisers . 335 


1 


IF  YOU  INSTALL 

LAMBDA  POWER  SUPPLIES  NOW, 

YOU  KNOW  THEY’LL 

STILL  PERFORM  TO  GUARANTEE  IN 


1960 

1961 

1962 

1963 

1964 

1965 


BECAUSE  ONLY  LAMBDA  GIVES 
YOU  A  5  YEAR  GUARANTEE! 


Each  Lambda  Power  Supply  carries  a  written  guaran¬ 
tee  that  warrants  full  performance  to  specified  ratings 
for  five  full  years. 

Lambda,  alone,  offers  this  unprecedented  guarantee 
because  Lambda  specializes  in  the  design  and  manu- 
fjicture  of  just  one  product  —  power  supplies. 

Each  unit  is  built  from  the  ground  up  to  rigid  qual¬ 
ity  standards  in  a  modern,  completely  integrated  plant. 
Nothing  is  overlooked  to  provide  you  with  the  finest 
performance.  When  you  buy  a  Lambda  Power  Supply, 
you  are  assured  of  a  unit  that  is  conservatively  rated  — 


a  unit  designed  to  provide  continuous-duty  service  at 
all  specified  loads  and  ratings. 

Lambda  power  supplies  are  available  in  a  wide  range 
of  rack,  portable  and  bench  models  for  laboratory  and 
production  service.  Of  particular  interest  to  electronic 
designers  are : 

L-T  Transistor-Regulated  Series . .  .0-1  and  0-2  AMP,  0-32  VOC 

Com-Pak  Tube  Regulated  Series . 200-400-800-1500  MA 

0-200,  125-325,  325-525  VOC 

Write  for  free  S2-page  catalog  for 
complete  specifications,  dimensions, 
performance  ratings  and  prices  on 
Lambda’s  full  line  of  tube-regulated 
and  transistorized  power  supplies. 


I  .iinilKliij 
Slipplit'sj 


Alambda 

laaMi^  11-11  L31  STREET  •  COLLEGE  PO 


ELECTRONICS  CORP. 

INT  56,  N.  Y.  •  INDEPENDENCE  1-8500 


Watch  for  Lambda's  exciting  new  solid-state  power  supply  developments. 
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THE  FUTURE  OF  ENGINEERING.  The  lOBO’s  will  see  a  number 
of  changes  in  engineering,  if  today’s  trends  are  a  barometer. 

There  will  be  more  stress  on  international  exchange  of  informa¬ 
tion.  Unlike  political  separation  of  the  world,  which  sees  East  vs 
West,  research  continues  to  be  the  province  of  men  everywhere.  It 
is  significant  that  the  IRE  is  referring  to  itself  more  frequently  as 
an  international  organization.  Displays  and  technical  sessions  at 
the  New  York  show  will  reflect  this. 

The  coming  cut  across  geographic  lines  is  accompanied  by  a  cut 
across  lines  that  have  sometimes  divided  the  Institute  from  other 
technical  societies.  It  seems  clear  the  expanding  scope  of  the  world 
of  electronics  must  lead  to  more  interchange  with  many  other  groups. 

A  most  significant  trend  is  the  increased  sharing  of  knowledge  in 
many  areas  of  science.  The  physicist,  the  biologist  and  the  chemist 
are  turning  increasingly  to  the  electronics  engineer  for  new  solu¬ 
tions,  for  new  research  areas  and  for  new  equipment.  And  vice 
versa. 

The  electronics  expert  must  move  farther  and  farther  away  from 
what  once  was  his  home  base  to  keep  pace  with  prime  needs,  fulfilling 
— through  electronics — requirements  of  the  world  in  which  he  lives. 

Increased  interchange  of  information  is  doing  something  else  for 
the  engineer.  Slowly,  the  image  he  forms  in  the  public  eye  is 
changing.  He  is  becoming  less  of  an  accumulator  of  information 
and  producer  of  mysteries — and  more  of  an  important  individual 
doing  his  share  to  bring  a  better  world  into  being,  in  cooperation 
with  those  about  him. 
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Coming  In  Our  March  18  Issue  .  .  . 

SILENT  SENTRY.  In  recent  wars,  the  frequency  of  night  combat 
led  to  greater  reliance  'bn  electronics  for  increasing  the  range  and 
accuracy  of  detection  methods  without  revealing  position.  Next 
week,  J.  Scott,  D.  Randise  and  R.  P.  Lukacovic  of  Sperry  Gyroscope 
describe  a  portable  Doppler  radar  that  will  soon  be  available  in 
production  quantities  for  field  use. 

Known  as  the  AN/PPS-4  Silent  Sentry,  the  50-pound  radar  can 
detect  a  walking  man  at  one  mile  and  a  large  moving  vehicle  at  fou* 
miles  in  mist  or  darkness.  A  magnetron  produces  0.2-microseconu 
pulses  of  X-band  r-f  energy  which  are  concentrated  into  a  six-degree 
beam  by  a  dipole  antenna  and  parabolic  refiector.  The  return  signals 
are  used  to  produce  distinctive  sounds  in  a  pair  of  headphones.  The 
target’s  range,  azimuth  and  elevation  are  displayed. 

MILLIMETER-WAVE  AMPLIFIERS.  Decreasing  spectrum  space 
and  noise  problems  are  pushing  communications  frequencies  into  the 
millimeter-wave  region.  In  an  effort  to  fill  the  gap  in  receiving 
amplifiers  available  at  these  frequencies  by  using  commercially 
available  components,  K.  Ishii  of  Marquette  University  has  found 
a  way  to  use  M-band  reflex  klystrons  as  millimeter-wave  amplifiers. 
In  his  article  next  week,  Ishii  describes  how  the  refiex  klystron, 
which  is  essentially  an  oscillator,  can  be  used  as  a  regenerative 
amplifier  by  carefully  adjusting  the  output  circuit  impedance. 
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Send  for  Engineering  Bulletin:  7300-A 


PERMASEAL 

CAST  EPOXY  HOUSING, 

PRECISION  WIREWOUND  RESISTORS, 

Send  for  Engineering  Bulletin:  7500 


SPRAGUE  RESISTORS  I 


FILMISTOR 

PRECISION  CARBON  FILM  RESISTORS. 


end  for  Bulletins:  7000  (Molded  shell),  701 0-B  (Ceramic  shell) 


VITREOUS  ENAMEL-PROTECTED, 
POWER  WIREWOUND  RESISTORS. 


Send  for  Bulletins:  741 0-A  (Axial  Lead),  7400-A  (Tab  Type) 


KOOLOHM 

CERAMIC  INSULATED-SHELL, 
POWER  WIREWOUND  RESISTORS. 


MEG-O-MAX 


GLASS-JACKETED  HIGH  VOLTAGE, 

HIGH  POWER  RESISTORS. 

Send  for  Engineering  Bulletin:  7200*A 


HIGH-RESISTANCE  SPIRAL  ELEMENT 
RESISTORS. 

Send  for  Engineering  Bulletin:  7100 
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SPRAGUE  ELECTRIC  COMPANY  35  Marshall  Street  North  Adams,  Mass. 

SPRAGUE  COMPONENTS:  RESISTORS  •  CAPACITORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS 
INTERFERENCE  FILTERS  •  PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET  WIRE  •  PRINTED  CIRCUITS 
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^rBUYERS'  GUIDE 


»  Advertisers,  bein^  practical, 
like  things  that  work !  That’s 
why  the  electronics  BUYERS’  GUIDE 
and  Reference  Issue  has  42/J’ 
more  advertisers  than  the 
nearest  competition.  With  the 

_  "GUIDE”  advertisers  I’each  more 

of  the  ri}?ht  people  . . .  readers 

get  a  correspondingly  bigger  choice  of  products  and  services 
to  select  from.  Clear  evidence  that  the  "GUIDE”  carries 
the  most  weight  in  advertiser  confidence  and  acceptance. 
^Exclusive!  64-page  Reference  Section  that  gives 
^ buyers  basic  market,  materials,  and  design  data  that 
'M)uyers  refer  to  again  and  again.  The  only  directory  in 
the  field  that  contains  this  valuable  reference  data. 

Accurate,  authoritative,  easy  to  read.  »  ez 


electronics  Buyers*  Guide  and  Rafaranca  Isaua 

THE  ELECTRONICS  MAN'S  BASIC  BUYING  BOOK 

A  McGRAW-HILL  PUBLICATION 

330  West  42nd  St.,  New  York  36,  N.  Y.  W  W 


1960  Issue  Closing  Dates:  Published  July  20;  Complete  Plates  May  1 
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NOW,  pick  only  the  parameters  you  need ,  order  by  model  number! 


electrical  Owtauti 


PC  volts/OC  batios/Rtsiitanct 
Wtth  electrical  Outputs 


LyiLi  VV  i  Low  cost 

all-electronic 

totally-transistorized 

DIGITAL 

MULTIMETERS 


OC  Volts  a?!atu?/AC  Volt* 
With  electrical  Outputs 


OC  voits/OC  Ratios/AC  Volt* 


MMtl  ISI 

OC  volts/OC  Ratio.  AC  Voits/Resistance 


DC  Volti/OC  Rat^AC  VcMts/Resistancc 


or  8%"x  19"  panel 

for  measuring  any 
DC  volts,  AC/DC 
with  new  pre-amps 
s,  optional  electrical 
imand  capabilities! 


OC  Voits/Ra?o/K*?e-Ai*ipii 
With  eiectncai  Outputs 


FLIP-TOP  BOX 
CONSTRUCTION 
FOR  EASY 
MAINTENANCE. 


IMMl  Ml 

iio  Resistance  'OC  Rr 
ith  electrical  Output 


Moeei  *49 

DC  voits/Ratio/Resistanci/DG  Rrc-Aatplifier 


MMCl  M4 

e/AC  Voits./OC  Pre-Amplifi 
eiectricai  Outputs 


d  remote  ranging 


III  999 

/AC  votts/Resistanee 
•Ih  electrical  Output* 


DC  Volt*/Rat>e/AC  Voits/Resistahc*/Rre-Amplifi< 


•  Twin  Zener  diode  internal  reference 

•  Front  panel  sensitivity  control 

•  Etched  circuits,  plug-in  card  construction 

•  Will  operate  directly  in  multi-point  scanning 
and  print-out  data  logging  systems  without 
any  additional  circuitry  or  auxiliary  equipment. 


Many  variations  of  these  basic  models  including  AC  ratiometers,  milli- 
ohmmeters,  microvoltmeters  and  specialized  measuring  instruments 
tailored  to  individual  systems  requirements  are  available  in  the  same 
physical  configurations.  Ask  your  El  sales  office  or  representative  for 
complete  specifications  today! 
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The  biggest  challenges  involving  microwave 
design,  manufacturing,  test,  and  research  are 
met  effectively  and  fastest  by  calling  upon 
the  integrated  services  of 


This  brochure  describes 
the  integrated  services 
of  Gk>rham  Electronics 
. . .  write  for  your  copy  I 


•  ELECTRONICS 

Division  op  the  oorham  manufacturino  company,  providence  7,  rhode  island 
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1200° -Yet  No  Catostrophic  Failure  With 
New  Electra  Precision  Carbon  Film  Resistor 


Check  at  right  the  histograms  showing  test  results  on  the  new  Electra  Preci¬ 
sion  Carbon  Film  Resistor.  See  for  yourself  the  remarkable  ability  of  this  resistor 
to  withstand  extreme  conditions  of  heat  and  humidity,  also  its  exceptional  load 
life.  Primary  credit  for  these  outstanding  characteristics  goes  to  Electra’s  exclu¬ 
sive  new  Type  R-5  coating,  developed  in  our  laboratory  after  a  long  period  of 
scientific  study  and  experimentation.  But  performance  alone  is  not  the  whole 
story.  Check,  too,  the  sizes;  truly,  this  resistor  opens  up  a  whole  host  of  new 
possibilities  in  your  design  and  engineering  work. 


Wattace 

MO.  EKC  EKC 
70»C  78  =  C  m*c 

m\ 

Rasistanea 

Rangi 

Mi  lA  Ml 

IZ 

»'♦  Vi  W 

Vi  1  Vi 

Max. 

Rated 

VaKage 

Laagtli 

R  DUlR 

2S0 

.375  .125 

Hd  *4*  .040 
— S.  —.010 

300 

.625  .IWS- 

•+■  J4i  -f 

— 

350 

_ 

.7M  MO 

L 

Leaa  lengtn  c,  m  for  all,  ±:W.  Dia.  leads,  #22  for  CF  Mi  and  CF  Vs,  #20  for  CF  Vi. 


I - c - H — A— H 

WRITE  FOR  NEW  BROCHURE^Just  off  the  press... new  brochure  describing 
Electra’s  complete  line  of  precision  carbon  film  resistors.  Electra  also  manufac¬ 
tures  a  complete  line  of  precision  metal  film  resistors  and  ceramic  disc  and 

plate  capacitors,  ELECTRA  DISPLAY  AT  I.R.E.  SHOW  BOOTH  NO.  2834-283G 


MANUFACTURING  COMPANY 

4051  Broadway  •  Kansas  City,  Missouri 
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BUSINESS  THIS  WEEK 


This  Year's  IRE  Show;  Record  Registration, 

More  Technical  and  Applications  Emphasis 

The  1960  Institute  of  Radio  Engineers  International 
Show  and  Convention  is  expected  to  attract  some 
65,000  persons — 5,000  more  than  last  year — with  a 
greater  attendance  at  technical  sessions  than  ever 
before.  It  runs  from  Mar.  21  to  Mar.  24. 

The  show  at  New  York’s  Coliseum  will  be  largely 
one  of  components — which  cover  two  out  of  four  floors 
— but  there  is  expected  to  be  more  large  equipment, 
such  as  computers,  on  display  than  in  other  recent 
shows.  Many  papers  will  give  new  evidence  of  the 
widening  market  horizons  of  electronics,  reporting  on 
such  topics  as  agricultural  applications,  supermarket 
automation  using  machines  for  price  numeral  recog¬ 
nition,  ultrasonic  welding  and  thermoelectric  con¬ 
verters. 

If  previous  experience  is  any  criterion,  slightly  more 
than  half  of  the  show  visitors  will  be  working  engi¬ 
neers.  About  one-sixth  will  be  management  men.  Al¬ 
most  one-flfth  will  be  sales  and  advertising  men  and 
purchasing  agents. 

As  for  the  character  of  the  organizations  repre¬ 
sented  in  the  show  registration,  electronics  manufac¬ 
turers  will  send  more  than  half  of  the  persons  attend¬ 
ing — including  both  engineers  and  salesmen.  More 
than  10  percent  will  be  consulting  engineers  and  rep¬ 
resentatives  of  R&D  firms.  Less  than  10  percent  will 
be  employees  of  industrial  users  of  electronic  gear 
and  manufacturers  of  non-electronic  equipment.  A 
smaller  percentage  will  represent  jobbers,  and  service 
and  installation  organizations.  Slightly  more  than  five 
percent  will  be  teachers  and  students;  a  little  less  than 
five  percent  will  be  government  and  military  observers. 


Navy's  Corvus  Carrier  Aircraft  Missile,  With 
Passive  Radar  Guidance,  Gets  Contract  Push 

Navy’s  Corvus  air-to-surface  attack  missile  gets  a 
new  push  with  a  $25  million  allocation  to  weapon 
system  prime  contractor  Temco  Aircraft  Corp.,  Dallas, 
Tex.  It  is  believed  that  the  W.  L.  Maxson  Corp.,  New 
York  City,  will  receive;  a  subcontract  in  excess  of  $3 
million  for  continuation  of  earlier  development  work 
on  the  passive  radar  guidance  system,  and  for  pro¬ 
duction  of  test  units. 

Corvus,  a  stand-off  missile  for  carrier  aircraft,  is 
launched  by  the  pilot  and  involves  tuning  equipment 
aboard  the  plane  and  a  radar  receiver  on  the  missile 
for  homing.  Maxson  has  been  engaged  for  some  time 
in  developing  the  nose  cone  and  the  complete  front-end 
r-f  portion  of  the  system.  Texas  Instruments  Inc.  is 
developing  the  associated  error  detection  computer. 

Flight  tests  are  centered  at  the  Navy’s  Pacific  mis¬ 
sile  range.  Point  Mugu,  Calif.  A  test  version  of  the 


Corvus  was  first  successfully  air-launched  by  an  A4D 
Skyhawk  last  July. 


Space  Agency  Seeks  Supplemental  '60  Funds 
Of  $19  Million  to  Spur  Man-in-Space  Program 

National  Aeronautics  and  Space  Administration’s 
T.  Keith  Glennan  has  requested  $19  million  in  supple¬ 
mental  funds  for  Project  Mercury  beyond  the  fiscal 
1960  budget  of  $74,962,000  for  the  man-in-space  pro¬ 
gram.  The  additional  request  for  Mercury  came  out 
during  Glennan’s  appearance  before  the  Senate  Com¬ 
mittee  on  Appropriations  recently.  He  requested  a 
total  supplemental  appropriation  of  $23  million  over 
the  agency’s  fiscal  1960  budget  of  $500,575,000. 

The  $19  million  for  Mercury  breaks  down  this  way: 
$12.2  million  in  R&D  funds  for  improvements  in  cap¬ 
sule  design,  construction  and  instrumentation,  and 
$6.8  million  for  the  tracking  and  data-collection  net¬ 
work.  Specifically,  the  latter  covers  supplemental  in¬ 
strumentation  and  facilities  at  the  16  Mercury  stations, 
including  the  Atlantic  missile  range  control  center; 
and  facilities  at  the  Navy’s  Pacific  missile  range  and 
its  Kauai  Island,  Hawaii  installation. 


ELEGRONICS  NEWSLETTER 


Soviet  exhibit  at  the  Feb.  28-Mar.  4  Leipzig  trade 
fair  in  East  Germany  focused  on  new  electronic  instru¬ 
ments  and  measuring  apparatus,  automation  and 
space.  East  Germany,  Czechoslovakia  and  Hungary 
also  displayed  a  variety  of  electronic  equipment.  It 
adds  up  to  a  new  place  for  electronics  in  the  Com¬ 
munist  propaganda  drive  for  scientific  prestige  and 
an  attempt  to  open  a  wider  avenue  for  electronics 
trade  between  the  Communist  states  and  Western 
Europe. 

American  exports  of  precision  measuring  instru¬ 
ments  to  130  countries  amounted  to  $279  million  in 
1959,  $7  million  more  than  in  the  previous  year,  and 
represented  one-twelfth  of  total  U.  S.  production,  ac¬ 
cording  to  the  Business  and  Defense  Services  Admin¬ 
istration. 

In  development  of  high-speed  pulse  power  resistance 
welding  systems,  misfiring  has  been  a  major  stumbling 
block.  Now,  Robotron  Corp.,  Detroit,  says  this  has 
been  overcome  by  its  new  "spike  power”  welding  con¬ 
trol  unit.  In  the  system,  in  which  welding  current 
is  applied  in  short  bursts  every  half-cycle  of  the 
timing  frequency,  the  capacitor  charge  system  de¬ 
velops  up  to  120  spikes  per  second  without  misfiring. 
The  company  says  successful  applications  of  the  proc¬ 
ess  to  welding  of  dissimilar  metals  has  been  achieved. 

Radio  amateur  licenHes  in  the  U.  S.  now  exceed 
200,000  and  the  number  of  amateur  station  licenses 
approaches  204,500,  according  to  the  FCC.  The  com¬ 
mission  says  "ham”  licenses  have  jumped  285  percent 
in  12  years. 
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GREAT 

NEW  SERIES 
broaden 

world-famous  WESTON  panel  Instrument  line 


These  advanced  rectangulars  represent  a  new  high 
in  value  for  the  panel  instrument  user.  Both  series 
feature  the  exclusive  Weston  CORMAG®  moving 
coil  mechanism.  They  may  be  mounted  on  magnetic 
or  non-magnetic  panels  without  special  adjustment 
.  .  .  are  immune  to  the  effects  of  stray  fields  and 
nearby  instruments.  Cases  and  covers  are  of 
rugged  molded  bakelite.  Large  window  area  assures 
optimum  readability — scales  cover  a  full  100°  arc. 

The  1751  series  offers  accuracies  within  ±2%  of 
range  for  all  D-C  models  ...  ±3%  for  rectifier  type 
A-C  instruments  used  on  sine  wave  60  cycle  source 


at  room  temperature.  The  1761  group  provides 
standard  accuracies  of  ±1%.  Accuracies  within 
±  %  %  are  also  available  when  equipped  with  knife 
edge  pointers  and  mirror  scales. 

For  full  information,  or  for  the  address  of  your 
nearest  distributor,  contact  your  local  Weston  rep¬ 
resentative  ...  or  write  to  Weston  Instruments 
Division,  Daystrom,  Incorporated,  Newark  12,  N.  J. 
In  Canada:  Daystrom  Ltd.,  8^0  Caledonia  Rd., 
Toronto  19,  Ont.  Export:  Daystrom  Int'l.,  100> 
Empire  St.,  Newark  12,  N.  J. 


VI»H  u»  mt  thm  Daytirom  Bootha  •  IRE  Show  •  Mow  York  Collaoum  •  March  B1»M4 

Ed^strom  ^INCORPORATED 

®**^WESTON  INSTRUMENTS  DIVISION 
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NOW. .  .every  volume  tester  of  semiconductor 
devices  can  profit  with 

CTI's  Sequential  Meclianlem  for  Automatic  Recording  and  Teeting) 


This  new  automatic  testing-recording  system  offers 
you  greater  speed,  more  consistent  accuracy,  and  lower 
unit  testing  costs  than  are  obtainable  by  any  hand  testing 
means.  Whether  your  requirements  are  Engineering 
Studies,  Quality  Assurance,  Quality  Control  or  Reliability 
Testing  of  semiconductor  devices,  SMART  will  add 
greatly  to  the  efficiency  of  your  operation. 

The  standard  SMART  machine  enables  you  to  meas¬ 
ure  up  to  16  different  d-c  parameters  of  a  transistor  or 
other  semiconductor  device  and  record  these  data  within 
12  seconds.  A  minimum  time  of  .5-second  is  required  to 
test  each  parameter  and  an  additional  .2-second  records 
the  intelligence  on  an  IBM  526  Summary  Punch  or  otlier 
digital  recording  device.  Using  all  16  parameters,  of 
course.  300  transistors  may  be  tested  per  hour;  however. 


fewer  parameters  would  be  desired  on  most  testing  runs 
and  upwards  of  500  semiconductors/hour  could  be  han¬ 
dled  easily. 

Sixteen  programming  modules  permit  you  to  skip,  hold, 
or  delay  individual  tests  as  well  as  control  the  level  of 
biasing  supplies.  You  may  record  actual  parameter  values 
or  set  the  machine  for  rejection  limits  only.  Overall  sys¬ 
tem  accuracy  is  1%  of  full  scale  readout. 

The  highly  versatile  SMART,  with  auxiliary  consoles, 
may  also  be  used  for  small  signal  b  parameters;  pulse, 
high  frequency  and  power  testing;  and  with  environmental 
equipment  in  many  types  of  factorial  analyses.  Also,  the 
system  may  utilize  scanning  units  for  production  runs, 
thus  adding  another  high  speed  automatic  feature. 

Request  Bulletin  A-701  for  additional  information.  To 


GKOSCIKNCKS  .  INSTRUMKNTATION  DIVISION 
3«M  .UFPALO  SFKKDWAV  •  HOUSTON  «.  TEXAS 
CA.LK:  TSXINS 


solve  your  specialized  testing  problems  on  electronic  com¬ 
ponents  such  as  transistors,  diodes,  capacitors,  resistors, 
and  inductors,  call  TI's  experienced  application  engineers. 


Texas  Instruments 

INCORPORATED 


Be  sure  to  see  the  SMART  Machine 
in  operation  at  the  IRE  Show 
New  York,  March  21-24 
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for 

ACCURACY 

and 

STABILITY 


WEINSCHEL 


PRECISION  COAXIAL 

s _ 

T _ 

E _ 

P _ 


ATTENUATORS 


1  to  5  db:  .02  db 
6  to  10  db:  .05  db 
20  to  50  db:  .10  db 


RF  CALIBRATION  ACCURACY 

1  to  30  db:  .1  db 
40  to  50  db:  .2  db 


We  supply  individual 
ralibralions  at  400 
and  1000  MC  and,  upon 

request,  at  other  frequencies. 


I 


ATTENUATION  RANGE 
MODEL  6(1 

2  drums,  0-60  db  in  1  db  steps 
MODEL  64 

3  drums,  0-64  db  in  .1  db  steps 
MODEL  640 

3  drums,  O-JIO  db  in  1  db  steps 

Impedance-50  ohms 
Connectors-Femole  Type  N 
Lonfr  trrm  repeatability  and 
artsiired  (|iiality  are  a  result  of  our 
experienee  in  making  coaxial  attenuators 
with  our  own  stable  film  resistors 
sinee  1947.  Our  facilities  for  attenuator 
ealibration  ore  the  moat  accurate  ^ 
facilities  ovailable  commercially.  iD 


Weinschel  Fixed  Coaxial  Attenuotors 
cover  the  frequency  range  of  D('  to 
12  KMC. 


Write  for  complete  catalog, 
specifying  frequency  range 
of  interest 

Weinschel  Engineering 

KENSINGTON.  MARYLAND 


WASHINGTON  OUTLOOK 

The  much-touted  Congressional  inquiry  into  military  procurement  policy, 
authorized  in  last  year’s  Renegotiation  Act  extension,  is  turning  out  to 
be  considerably  less  than  the  monumental  study  Capital  Hill  leaders 
originally  had  in  mind. 

The  initial  plan  was  for  a  hard  look  at  all  key  factors  in  defense  buying — 
contractors’  cost  estimates  and  allowances,  pricing,  profits,  contracting 
and  negotiating  procedures,  and  other  procurement  policies.  The  intent 
was  to  come  up  with  the  first  overhaul  in  the  Armed  Services  Procurement 
Law  in  years  and  provide  the  basis  for  an  intensive  Congressional  study 
into  operation  of  the  controversial  Renegotiation  Law. 

But  as  the  situation  stacks  up  now,  the  two  armed  services  committees 
are  rushing  through  their  inquiries  with  little  intent  to  make  serious 
changes  in  defense  procurement  laws.  The  Senate  committee  has  held  two 
days  of  hearings.  The  House  committee  plans  to  conduct  about  three 
hearings  this  month.  As  of  now,  there’s  no  plan  to  call  industry  witnesses. 

#  The  Pentagon  will  shortly  issue  new  rules  on  security  clearances  for 
defense  plant  workers.  Previous  regulations  were  ruled  invalid  last 
year  by  the  Supreme  Court  because  of  the  absence  of  specific  Con¬ 
gressional  or  Presidential  authority. 

The  White  House  has  already  issued  an  executive  order  to  start 
the  ball  rolling  on  the  new  rules.  A  major  change:  employees  denied 
a  security  clearance  will  get  the  right  in  most  cases  to  confront  and 
cross-examine  their  accusers. 

Under  the  Pentagon’s  industrial  security  program — both  the  old 
one  and  the  new  one — when  a  company  prepares  a  bid  or  negotiates 
a  contract  involving  classified  defense  work,  its  key  personnel  must 
be  cleared  for  access  to  classified  material.  This  covers  principal 
officers,  directors,  top-level  technicians,  and  the  like.  After  the 
contract  is  awarded,  all  other  employees  who  need  access  to  the 
classified  data  must  also  undergo  clearance. 

#  Cutting  components’  size  and  weight  is  helping  to  increase  the  pay- 
load  and  range  of  the  Atlas  ICBM.  Just  how  much  is  a  tightly 
guarded  secret.  But  one  top  official  says  that  electronics — the  big 
item — has  been  miniaturized  down  by  50  percent  in  weight  and 
30  percent  in  size  from  first  models. 

One  example:  the  coherent  carrier — the  element  that  feeds  back 
the  down-range  position  of  the  missile — has  been  reduced  in  weight 
from  90  lbs  to  30  lbs.  And  it  has  been  cut  about  80  percent  in  size. 

#  The  Pentagon  has  ruled  against  an  Army  attempt  to  become  single 
manager  of  military  communications  facilities.  This  would  involve 
operations  rather  than  procurement.  But  the  operating  agency,  obvi¬ 
ously,  would  have  a  big  say  on  requirements. 

The  Defense  Dept.,  however,  is  still  studying  a  means  to  set  up 
centralized  control  over  all  military  trunk  line  communications. 
This  would  not  include  most  ship-to-shore,  ground-to-air  and  weapon 
system  networks.  The  outlook  is  for  a  joint  staff,  or  a  new  agency 
under  the  Asst.  Defense  Secy,  for  Supply  &  Logistics,  to  take  over 
the  operation. 

#  A  tremendous  demand  for  licenses  for  Class  D  citizens  radio  (car 
radiotelephones  connecting  with  home  or  office)  is  showing  up  at 
FCC.  The  commission  is  getting  about  8,000  applications  a  month, 
has  issued  50,000  permits  since  the  service  was  established. 
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complete  precision  voltage  measuring  equipment 


This  new  precision  DC  VTVM  is  also 
a  wide  range^  precision  ohmmeter  and  ammeter! 


1%  accuracy 
100  uv  to 
1,000  volts! 


Also  2%  accuracy,  1  ua  to 
1  amp  full  scale. 

Measures  0.02  ohms  to 
5,000  megohms. 

No  zero  adjustment.  1  minute 
warm-up. 

Floating  chassis.  $1,000  worth 
of  convenience  for  $350! 


Haven’t  you  wished  for  one  compact,  simple  in-  maximum  readability  and  overlap.  The  ohmmetei 
strument  that  would  make  precision  dc  voltage,  is  a  modified  Kelvin  bridge  eliminating  lead  resist 
dc  current  and  resistance  measurements  over  a  ance  error ;  you  measure  resistance  accurately  or 
wide  range?  hook-up  wire  sections  as  short  as  6". 

The  new  ($)  412A  is  it!  In  its  VTVM  circuit,  the  Model  412A  also  includes  a  1  v  or  1  ma  recorder 
412A  uses  an  exclusive  photo-chopper  instead  output,  and  3  separate  probes.  Call  your  <$)  rep 
of  old-style  mechanical  vibrators — no  drift,  no  60  today  for  a  demonstration  on  your  bench.  Price, 
cps  pickup.  Input  is  floating,  with  resistance  in-  $350. 
creasing  from  10  megohms  on  the  1  mv  range  to 
200  megohms  on  ranges  above  100  mv.  Current 
and  voltage  ranges  have  a  10  db  sequence  for 


HEWLETT-PACKARD  COMPANY 

1001 A  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 
CABLE  “HEWPACK  "  •  DAVENPORT  S-4431 
FIELD  REPRESENTATIVES  IN  ALL  PRINCIPAL  AREAS 


#  400H  PRECISION 
VOLTMETER— $325 
Extreme  accuracy  as  high 
as  ±  1%  to  BOO  KC,  ±  2%  to 
1 MC,  ±  6%  full  range.  Fre¬ 
quency  coverage  10  cps  to 
ge  6*  meter  with  precision 
mirror  scale.  Voltage  range  0.1  mv  to 
300  v;  max.  full  scale  sensitivity  1  mv. 

H^;h  10  megohm  input  impedance  mini¬ 
mises  circuit  disturbances.  Amplifier  „  _  _ 

with  56  db  feedback  insures  lasting  high  stability  and  freedom  from  change 
stability.  Reads  direct  in  db  or  volts.  due  to  external  conditions. 

Data  $uhjtet  to  'change  without  notice.  Price*  f.o.b.  factory 


400L  LOGARITHMIC 
VOLTMETER-I32S 
New  $  voltmeter  covers  10 
cps  to  4  MC ;  accuracy  high 


#  400D  WIDE  RANGE 
VOLTMETER— 1225 
Highest  quality,  extremely 
versatile.  Covers  10  cps  to 
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Avallsbie  now  — ceramic  ‘‘extras’* 
In  more  than  40  tube  tvnes 


Superior  performing  Eimoc  ceramic  negative-grid  tubes 
and  klystrons  ore  available  now  for  modern  equipments. 

EITEL-McCULLOUGHg  INC. 

SAN  CARLOS,  CALIFORNIA 
with  ceramic  tubes  that  can  take  it 


w 


Cable  address 
EIMAC 
Son  Carlos 
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in  direct  writing  recording  systems 


only  Brush  iiir 
designs 

specifically  for  mil  specs 


From  every  nut  and  bolt  to  the  shipping  crate,  fully  militarized  Brush  Direct  Writing 
Recording  Systems  are  originally  built  to  meet  military  specifications. 

That’s  why  they  are  performing  every  imaginable  task  of  data  acquisition  and 
recording  at  U.  S.  and  NATO  installations  throughout  the  world.  These  electric  writing 
systems  have  proved  their  unexcelled  reliability . . .  from  the  Operations  Monitor 
that  will  record  120  separate  operations  at  the  instant  they  occur ...  to  the  Analog  and 
Sequence  Recorder  that  simultaneously  records  both  analog  data  and  sequential  events. 
And,  they  are  built  for  maximum  performance  in  the  hands  of  non-technical  personnel. 

Brush  equipment  is  already  at  work  putting  evaluation  data  in  writing  for  a  whole  new 
generation  of  weapons.  When  the  weapons  become  operational.  Brush  MIL  Recorders 
are  a  vital  part  of  the  system.  This  experience  is  unique  in  the  industry.  Before 
prototype  design  becomes  a  problem  — call,  write  or  wire  Brush  for  complete  details. 


CLEVELAND  14.  OHIO 


©  ] 

i 

1 

i 

1 


! 


in  chart  paper 


difference 


CLEVELAND  14.  OHIO 


37TH  and  PERKINS 


Only  Brush  Chart  Paper  is  designed  as  an  integral  component  of  precisely  engineered  Brush  Direct 
Writing  Recording  Systems.  The  full  potential  of  these  systems  cannot  be  realized  unless  all 
of  the  original  components  are  utilized.  They’re  engineered  as  a  total  entity.  Imitation  papers  cannot 
match  the  precision  ruling,  dimensional  stability  and  super-smoothness  of  Brush  Chart  Paper. 

Take  no  chances— specify  Brush  and  you  can  rely  on  your  records  being  accurate,  permanent,  easily 
read  and  easily  reproduced.  Stocks  available  from  strategically  located  branches  and 
sales  representatives  throughout  the  United  States  and  Canada. 


1 


PRECISION  SWEEP  FREQUENCY 
GENERATOR  model  707-* 


Featuring. ..variable-rate,  ' 

all-electronic  sweep  with  r  j.. 
plug-in  oscillators 
covering  2  to  265  mcs. 

The  ultra  flat  sweep  generator  model  707- *  is  a  pre¬ 
cision  instrument  with  an  rf  output  that  is  flat  within 
±5/100  of  a  db  over  highest  single  octave.  Particu¬ 
larly  adaptable  for  use  with  an  X-Y  plotter,  the  707-* 
featiures:  plug-in  oscillator  heads;  high  output  power 
(+20  dbm  below  150  mcs.);  variable  sweep  rate  (60 
per  sec.  to  1  per  2  min.);  and  harmonics  down  40  db 
over  highest  single  octave  (down  30  db  over  the  en¬ 
tire  range). 

*C>rder  Model  707-1,  2,  or  3  shipped  respectively  with  oscillator 
heads  H-71  (4-100  mcs.),  H-72  (12-220  mcs.),  H-73  (2-50  mcs.) 

$795.00  Mch 

Model  707-4  shipped  with  H-74  (any  single  octave  2-265  mcs.) 
special  order .  $545.00  each 

Additional  oscillator  heads  for  any  model  707 

H-71,  H-72,  and  H-73 . $250.00  each 

H-74  special  order . $275.00  each 

Write  for  catalog  and  technical  Newsletter  series  on  Measure¬ 
ments  By  Comparison  using  sweep  frequency  techniques. 
Prices  and  data  subject  to  change  without  notice. 

ELECTRONICS  CORPORATION,  Industrial  Products  Oivision 
Dept.  ITE-8  The  Jerrold  Building,  Philadelphia  32,  Pa. 
Jerrold  Electronics  (Canada)  Limited,  Toronto 
Export  Representative:  Rocke  International,  New  York  16,  N.  Y. 


ANY  OCTAVE  2X 


HIGH 

output  power — 

+20  dbm 

WIDE 

sweep  width — 1%  to 
over  120%  of  c.f. 

FLAT 

output — ±.05  db  over 
the  highest  octave 


VISIT  US  AT  THE  IRE  SHOW  •  BOOTH  3056 
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»  ^  ‘  "^•  ‘1  CURVE  TRACER,  MODEL  MW-1  (Shown  with  tube  adapter) 

MSMcrnr  ■'  Balrd-Atomlc's  Curve  Tracer,  Model  MW-1,  Is  the  finest  of  its  type. 

Y*^JH||L  it  ;$  designed  to  display  families  of  characteristic  curves  for  PNP  and 

%||PPDBb  NPH  transistors  in  either  common  base  or  common  emitter  configurations. 

f  .  _j  Beth  input  and/or  output  current  or  voltage  may  be  selected  as  components  of 

w— the  curves  displayed.  Its  operational  range  includes  the  highest  maximums 
(304  collector  current  continuous  duty — 50A  intermittent  and  450  watts  maximum) 
and  the  lowest  impedances  (minimum  observed  .OOl  ohms  to  10  megohms) 
presently  available.  Maximum  Input  drive  current  is  5  amperes  and  the  MW-1  features  automatic  overload  protection. 

These  features  make  B/A's  New  Curve  Tracer  the  most  versatile  on  the  market. 


MODEL  KP-a  SERIES  ^ 
GENERAL  PURPOSE  ^ 
JRANStSTOR  TEST 

SETPi^.'  t' 

(for  medium  power 
transistors  up  to  2  A) 


IBco]B[?d]  °/^t?c°)D0QnG 


MEETS 

THE 


WITH  THE  nri*OT 

MOST  COMPLETE  I  L  V  I 
LINE  OF  I  !■  W  I 
TRANSISTOR  & 
SEMICONDUCTOR  TEST 
EQUIPMENT  AVAILABLE 


FINANCIAL  ROUNDUP 

Plans  $12  Million  Bond  Issue 


Random  notes  on  financial  activi¬ 
ties  of  electronics  companies  this 
week  show  many  facets  of  change 
and  growth.  Here  are  some  sam¬ 
ples; 

•  Collins  Radio,  Cedar  Rapids, 
la.,  has  filed  with  the  Securities 
and  Exchange  Commission  a  regis¬ 
tration  statement  covering  $12 
million  worth  of  convertible  sub¬ 
ordinated  debentures.  The  new 
securities  will  be  on  a  parity  with 
an  earlier  issue  and  will  be  con¬ 
vertible  into  shares  of  Collins  com¬ 
mon  stock.  Proceeds  will  be  used 
to  increase  working  capital  and 
purchase  new  capital  goods  equip¬ 
ment  needed  because  of  company 
growth.  A  portion  of  the  funds 
will  be  used  to  reduce  loans. 


This  is  15  percent  above  the  $2.78 
a  share  for  1958,  13  percent  over 
1957’s  $2.84  a  share.  Sales  for  1959 
were  $4,349,508,529,  six  percent 
above  1958  and  slightly  more  than 
the  1957  figure. 

•  American  Electronics  Labora¬ 
tories,  Philadelphia,  announces 
signing  of  an  agreement  with  Nu.- 
clear  Research  Corp.,  Southhamp¬ 
ton,  Pa.,  granting  AEL  a  one-year 
option  to  purchase  a  majority  in¬ 
terest  in  Nuclear  Research.  The 
Philadelphia  company  manufac¬ 
tures  communication  equipment 
and  electro-medical  research  gear. 
Nuclear  Research  produces  gamma 
gages  and  other  nuclear  test  equip¬ 
ment. 


•  Illinois  Tool  Works,  Chicago, 
has  purchased  all  manufacturing 
rights  in  the  U.  S.  and  Canada  to 
the  electronic  module  and  capac¬ 
itor  components  developed  by  ACF 
Industries,  Alexandria,  Va.  Plants 
situated  in  Alexandria  are  also  in¬ 
cluded  in  the  transaction.  Patents 
for  special  machinery,  held  by 
ACF,  are  assigned  to  the  Chicago 
company.  ACF  will  retain  overseas 
marketing  rights.  Amount  of  pay¬ 
ment  involved  in  the  transaction 
has  not  been  disclosed. 

•  Establishment  of  American 
Systems,  Inc.,  a  new  company  for 
research  and  development  as  well 
as  manufacture  of  electronic  sys¬ 
tems,  is  announced  by  Schlum- 
berger  Ltd.,  a  well  surveying  firm 
headquartered  in  Houston,  Tex. 
Funds  were  supplied  by  Schlum- 
berger  in  the  amount  of  $li  million 
through  one  of  its  subsidiaries, 
Electro-Mechanical  Research.  The 
new  company  is  now  setting  up 
operations  in  Inglewood,  Calif., 
and  plans  to  place  strong  initial 
emphasis  on  microwave  and  digital 
data  processing  and  display  sys¬ 
tems. 

•  General  Electric  Co.  reports 
1959  as  a  record  year  with  new 
highs  in  sales  and  earnings.  The 
firm’s  total  earnings  last  year  came 
to  $280,242,123  or  $3.19  a  share. 


25  MOST  ACTIVE  STOCKS 

WEEK  ENDING  FEBRUARY  28 
SHARES 


Amrcx 

(IN  lOO'i)  HIGH 
2271  dO’/b 

LOW 

35% 

CLOSE 

40 

•yaMictCdrpAMdr  1072 

13% 

12% 

12% 

•h  Eltctrie 

655 

91 

88% 

90% 

RCA 

634 

66% 

64% 

66% 

EbTrstics 

619 

1% 

1% 

1% 

fhllcd  Cdff 

598 

32H 

29% 

32% 

Csllltt  IMId 

594 

57% 

54 

55% 

VMtiigbggit 

551 

51% 

48% 

50% 

Spsny  Raid 

546 

24% 

22% 

24% 

VwlM  AtMC 

495 

49% 

45% 

48V4 

Am 

491 

13% 

12% 

13% 

CItnstat 

477 

14% 

10% 

13% 

llttM  lid 

467 

72 

65 

70% 

■mIusw  iMt 

466 

78% 

74% 

74% 

Bm  T(l  a  EIK 

458 

77% 

76 

76% 

Sidgitr  Csrp 

437 

35% 

31% 

35% 

Rtmt  Saderft 

333 

10% 

10% 

10% 

Lmt  Im 

321 

18% 

17% 

11 

liTI  TM  A  Ttl 

294 

34% 

33% 

34% 

Tdxas  iMt 

277 

178% 

172 

175 

Uilv  Csitrsls 

275 

15% 

14% 

14% 

Sn  Tratsiitsr 

240 

28% 

24% 

m'4 

Raytkesd 

228 

47% 

45% 

46% 

TfeSMMS  Raw  Wldrg  221 

54% 

51% 

53% 

Bamaglit 

190 

33% 

31% 

31% 

The  above  figures  represent  sales  of  electrnoics 
Kocks  on  the;  New  York  and  Ameticao  Stock 
Exchanges.  Listings  are  prepared  exclusively  for 
Electxonics  by  Ira  Haupt  At  Co.,  investmenc 
bankers. 


DIVIDEND  ANNOUNCEMENTS 


Amount 

Date 

per  Shara 

Payable 

American  Bosch  Arina 

6.30 

Apr.  15 

Cons  EIk  Industries 

.25 

Apr.  1 

Hoffman  Electronics 

05 

Mar.  31 

NEW  ISSUES  PUNNED 


No.  of 

Price 

Shares 

per  Share 

Burnell  &  Co. 

200,000 

53.00 

International  Rectifier 

120,000 

1.00 

Pentron  Electronics 

250,000 

3.00 

Complete  Line  of  Nylon  Jacks, 
Binding  Posts  and  Solderless 
Plugs.  Metal-Clad  Tip  Jacks 
to  MIL  Specs! 

This  rugged  group  of  connectors  will  meet 
severe  mechanical,  electrical,  temperature, 
and  humidity  requirements.  Tough,  low- 
loss  nylon  won't  chip  or  crack  even  when 
subjeaed  to  extreme  temperature  changes 
or  abnormal  mechanical  stress.  Connec¬ 
tors  are  designed  for  fast,  easy  mounting 
—available  in  13  bright  colors  for  coded 
applications. 

MILITARY — Tip  Jack  complies  with 
MS-16108  of  MIL-STD-242A.  Heavy 
nickel-plated  brass  jacket  meets  federal 
specifk^tion  QQ-N-290.  High  insulation 
resistance  of  nylon  body  complies  with 
MIL-P-17091.  (Full  specifications  avail¬ 
able  on  request.) 

OTHER  CONNECTORS— Johnson  also 
manufactures  a  complete  line  of  standard 
connectors  in  addition  to  the  nylon  line 
described  above.  For  complete  informa¬ 
tion,  write  for  newest  components  cata¬ 
log  Ascribed  below. 


Writ*  today  for  o«r  aowMl  eoa- 
pofMnh  cotolog,  Htting  eomplala 
tpacMcaliom  and  pricnl 

•  Capacitors  •  Knobs  and  Dials 
•  SockoH  •  Indoctors  •  f  Ho* 
lights  •  CannactofS  •  Insalotors 


E.F.  JOHNSON  CO. 


IS24  Second  Avenoe  8.W.  •  Wssocs,  Minn. 
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This  great  seaborne  health  cen* 
ter  will  carry  a  new  kind  of  aid 
abroad— wi/h  your  help.  Part  of 
the  people-to-people  project 
Hope,  it  will  enlist  200  specialists 
in  sharing  our  health  skills. 


Ambassador  with  a  blackboard,  the  Hope 
specialist  will  help  the  often  woefully  few 
local  medical  technicians  train  helpers. 
The  result:  many  more  hands.  And  that 
means  one  Hope  dollar  is  multiplied 
many  times  over. 


YOUR  HELP  CAN  COME  BACK  A  HUNDRED  TIMES  OVER 


If  enough  of  us  help,  the  S.S.  Hope  will  be  outbound 
in  1960.  First  port  of  call:  Indonesia.  A  bold  health 
project  called  Hope  will  be  underway. 

The  need  is  crucial.  Many  places,  too  many  health 
hazards  exist.  Too  many  people  robbed  of  the  will  to 
live.  Too  few  hands  to  help.  Often,  a  doctor  for  100,000. 

Hope’s  approach  is  practical.  Help  where  a  nation’s 
doctors  ask  help.  Help  them  help  themselves  to  health. 
By  training,  upgrade  skills— multiply  hands.  Hope’s  doc¬ 
tors,  dentists,  nurses,  and  technicians  will  man  a  center 
complete  to  300-bed  mobile  unit  and  portable  TV. 

You  can  not  only  make  every  dollar  do  the  work  of 
many,  you  can  earn  a  priceless  dividend.  With  health 
comes  self-respect.  People  at  peace  with  themselves  are 
less  likely  to  war  with  others. 

Hope  is  yours  to  give.  It’s  a  people-to-people  project. 
For  one  year’s  worth,  3Vi  million  Americans  must  give 
a  dollar.  Don’t  wait  to  be  asked.  Mail  a  dollar  or  more 
now  to  HOPE,  Box  9808,  Washington  15,  D.C 


One  local  doctor  for  100,000  people.  These  ate  the  odds  Hope 
may  face.  Yet  Hope  can  mean  so  much.  The  health  of  this  child. 
The  health  of  five  Indonesians.  Trained  hands  and  only  a  dol¬ 
lar's  worth  of  penicillin  can  cure  them  of  crippling  yaws. 


ELECTRONICS 


LOWER  YOUR  PRODUCT  COST, 
INCREASE  YOUR  PRODUCT  RELIABILITY 

Substitute  a 

RAYTHEOH  VOITAGE  RE6U1AT0R 

FOR  COMPUanO  riouuiion  circuitry 

...  A  wide  variety  of  designs  with  a  wide  range  of  capabilities  providing  an  eco* 
notnical  and  reliable  source  of  constant  output  voltage.  Both  PF±3%  plate-iila* 
ment  units  and  standard  ±Vi%  models  are  available. 

For  special  requirements,  contact  the  Raytheon  field  applications  engineer  nearest 
you  or  write  to  the  address  below. 

±3%  "PF*  VOLTAGE  REGULATING  PLATE-FILAMENT  TRANSFORMERS 


CatalRf 

Input 

Averagt  DC  Input 

Filament 

Windings 

Dimensions  in  Inches 

Ship. 

Wt 

Ms* 

VoltHR* 

Volts  to  Filtor 

e.3  VoRs 

S.0Velts 

Style 

H 

L 

w 

Lbs. 

PF-50 

100/130 

275V,DC@50MA 

2.5  Amps.  CT 

2.0  Amps. 

PF 

4% 

3% 

3% 

5 

PF-110 

100/130 

385V,DC@I10MA 

3.0  Amps.  CT 

2.0  Amps. 

PF 

4% 

3% 

3'% 

8 

PF-2S0 

100/130 

380V,DC@250  MA 

«1  4.0  Amps.  3.0  Amps. 
«2  8.0  Amps,  unregulated 

PF 

7 

4X 

5 

19 

STANDARD  VOLTAGE  REGULATORS 


Output 

Capacity 

VoH-Ampt. 


VeltacM  ' 
Input  Output 


VR-6110 


VR-Sni 


VR-6112 


vR-sns 


VR-61U 


VR-611S 


VR-6116 


VR-Sn? 


VR.S931 


VR-6827 


VHF.6114 


VHF-6115 


VHF-sns 


VR-6221 


VR-6222 


VR-6223 


VR-6224 


VR-622S 


VR-6226 


VR-6227 


VR-6101 


VR.61F0 


VR-61D0' 


VR-6710 


190-260  230 


95-130  6.0/7.5 


Dimantiont  in  Inehaa 


6J4  2X,  3 


7H  3X  4X 


3X  *K 


7'/,  3H  SK, 


12H  5  7H 


12X  5  9X 


13)(i  14X,  9H 


36X  14H  lOX 


r/,  3H  4)(, 


3H  Slfc 


MX  13K  9H 


UK.  13Ki  9H 


29%  UH  lOX 


7%  3X  *X 


7X  3H  *H, 


7%  3H  5% 


12X  5  7H 


12H  5  9% 


13%  14%  9X 


36%  US  lOX 


7X  3H  4% 


5X  2H  4% 


3%  2X  4% 


7H  3%  3H 


1.  SO-CycIa  Modalt  alto  available  with  thaaa  apacificationt.  2.  Regulation  ±  1%.  3.  230-Volt  Models  not  generally  atockad. 


Specials  can  be  designed  to 
meet  a  variety  of  electrical 
and  mechanical  specifications. 
Write  Raytheon  Company,  Ap¬ 
plications  Engineering  Depart¬ 
ment,  Manchester,  New  Hamp¬ 
shire  stating  your  requirements.. 


fxcef/ence  In  EInctronles 


Raytheon  also  manufactures  a  com¬ 
plete  line  of  power  supplies,  ultrasonic 
impact  grinders  and  precision  resist¬ 
ance  welders. 


RAYTHEON  COMPANY 

•7  South  Bodferd  St..  Manchoator.  N.H. 


See  us  at  the  IRE  Show— Booths  2604-2614 
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BENDIX-PACIFIC 

in  Southern  California 

needs  ENGINEERS  with 

DOCTORS’- MASTERS- BACHELORS' 

DEGREES 

for  electrical,  mechanical  and  systems  work  in  fields  of 
Instrumentation — Telemetry 

Anti-Submarine  Detection  Systems j Operations  Research 
Missile  and  Aircraft  Fluid  Controls, 


Please  send  resume  to  W.  C.  WALKER 
ENGINEERING  EMPLOYMENT  MANAGER 

Other  High-Level  Electronic 

Engineering  Positions  Available 


NORTH  HOLLYWOOD,  CALIFORNIA 


WHAT’S  NEW  ^ 
IN  COMPONENTS? 


What  tiseable  discoveries  are  being  made  on  the  frontiers  I 
of  electronic  knowledge?  Here  are  a  few  selected  at  random:  ! 
directive  long-range  sonar  transducer  .  .  .  high-speed  ferrite 
memory  and  logic  element  .  .  .  space-probe  telemetry  system 
.  .  .  master  preamplifier  for  X-band  radar.  You  can  never 
tell  when  one  is  groing  your  way.  This  is  just  ONE  of  the 
reasons  why  you  should  subscribe  to  electronics  (or  renew 

FIND  WHAT 
YOU  NEED  IN  . . . 


electronics 


Who’s  going  to  get  together  and  what  are  they  going 
to  talk  about? 

Electronics  men  are  meeting  all  over  the  country  to 
talk  about  everything  from  ultrasonics  to  quantatum 
electronics. 

electronics  tells  you  where  and  when  '‘Meetings 
Ahead”  . . .  gives  you  the  highlights  later  on. 

Another  reason  why  it  will  pay  you  to  subscribe  to 
electronics  (or  renew  your  subscription)  right  now.  Fill, 
in  the  box  on  Reader  Service  Card.  Easy  to  use.  Postage 
free. 


FIND  WHAT  YOU  NEED  IN... 


electronics 


There’s 
going  to  be 
a  meeting 
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CBS  Indium-bonded 
Diodes  Give  You 
Missile  Reliability 


■  rvi- 
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ELECTRONICS 


Near  perfection  is  demanded  of  computer' 
diodes  used  in  missiles.  CBS  Reliable 
Indium-bonded  Diodes  meet  this  challenge 
with  an  Acceptable  Quality  Level  of  0.015% 
...  a  degree  of  quality  never  before  achieve<L 
in  semiconductor  mass  production.  Only 
one  diode  out  of  6500  can  fail! 

This  dependability  is  available  for  your 
conmuter  applications  in  a  wide  line  of  new 
CBS  Reliable  Indium-bonded  Diodes. 
Exceptionally  rugged  design,  advanced 
processing  techniques,  severe  mechanical 
tests,  and  automatic  electrical  tests  make 
the  difference.  Ask  your  Manufacturers 
Warehousing  Distributor  or  your  local  sales 
office  about  these  CBS  Reliable  Indium- 
bonded  Diodes  today.  Get  technical 
bulletin  E-314R. 


TYPICAL  SEVERE  TESTS 

New  CBS  Reliable  Indium-bonded  Diodes 


■nvlronmantal 

Temperature  cycling,  —65*  to  85'C 
Hermetic  seal,  100  psi 

Moisture  resistance  exceeding  MIL-STD-202A 
Shock,  1000  G  for  1  millisecond  * 

Centrifuge,  20,000  G 
Vibration,  15  G  at  50-2000  cps 
Salt  spray  and  lead  fatigue 


■l•otrlo•l 

Automatic,  both  forward  and  reverse 
Pulse  recovery  time,  JAN  256  circuit 
Electromechanical  stability  and  noise 
Storage,  1000  hours  at  85*C 
Over-all  quality  exceeds  MIL-S-19S00B 


CBS 2  semiconductors 


More  Reliable  Products  through  Advanced  Engineering 

CBS  ELECTRONICS,  Semiconductor  Operations  •  A  Division  of  Columbia  Broadcasting  System,  Inc. 
Salas  Offices:  Mon.,  900  Chelmsford  St.,  GLen view  4-0446  •  Afnrart,  Af.  J.,  231Johnaon  Ave.,  TAIbert  4-2450  •  if «{ros«  Pari, /{!.,  1990  N.  Mannheim 

Rd.,  EStebrook  9-2100  •  Lot  Axielet,  Colt/-,  2120  S.  Garfield  Ave.,  RAymond  3-9081  •  Adanla,  Gs-.  Cary  Chapman  &  Co.,  672  Whitehall  St.,  JAekson  4-7388 

Minneapolis,  Minn.,  The  Heimann  Co.,  1711  Hawthorne  Ave.,  FEderal  2-5457  •  Toronto,  Onl..  Canadian  General  Electric  Co.,  Ltd.,  LEnnox  4-6311 
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MARKET  RESEARCH 


COMMUNICATIONS  EQUIPMENT  EMPLOYMENT 


SOURCE:  Bureau  of  Labor  Statistics  *1 1  -Month  Average 


Communications  Hiring  Up  13% 


new,  low-cost 

micro- 

microammeter 


Model  klU  offers  high 
performance  over  17  ranges 
for  just  $280.00! 

#  The  Keithlcy  414  Micro-micro- 
ammeter  is  today’s  lowest-cost 
instrument  for  low  current  measure¬ 
ments  in  production  tests,  monitoring 
installations  and  experiments  in  the 
range  of  10'*  to  lO""  ampere.  The 
414  can  be  used  as  the  amplifier  ele¬ 
ment  in  systems,  such  as  reactor  con¬ 
trols,  thickness  gauges,  ionization 
gauge  control  in  high-vacuum  equip¬ 
ment.  Contact  meter  models  are 
available  for  go,  no-go  production 
tests,  alarm  and  control  systems. 

SPECIPICATIONS 

Ranges:  ITranges  in  lx  and  3x  steps, 
from  10  ma  to  0.1  mMa  f.s. 

Accuracy:  Within  ±3%  of  f.s.  to 
10  m^a;  ±4%  on  lower  ranges. 

Input  Voltage  Drop:  Below  S  mv 
all  ranges  with  full-scale  signals. 

Response  Time:  Below  O.S  sec.  all 
ranges,  for  any  input  capacitance 
to  5000  /u/uf. 

Zero  Drift:  Below  2%  of  f.s.  per  day. 

Recorder  Output:  S  volts  with  a  1 
ma  capability. 

Price:  Model  414 . $280.00 

For  full  details,  write: 


l-c. 


INSTFZXLJIS^ErsrTS 


E.UCL-IO  /VVEIMUE 
CI-EVEL-AIMD  6.  O  M  I O 


Employment  in  the  communica¬ 
tions  equipment  industry  is  setting 
new  records. 

Total  employees  during  the  first 
11  months  of  1959  averaged  623,- 
000,  an  increase  of  nearly  13  per¬ 
cent  over  1958  and  7.5  percent 
higher  than  1957,  the  previous  peak 
year.  Indications  are  strong  that 
the  early  months  of  this  year  will 
see  the  total  number  of  employees 
top  the  700,000  mark. 

Guide  to  Trends 

In  the  first  11  months  of  1959  the 
number  of  production  workers  aver¬ 
aged  398,900,  an  increase  of  12.2 
percent  over  1958.  But  following 
the  national  trend,  production  work¬ 
ers  in  the  communications  industry 
have  declined  as  a  percentage  of  all 
employees.  Between  1956  and  1959 
the  production  percentage  of  the 
total  dropped  from  70.3  percent  to 
64  percent. 

The  chart  shows  yearly  and 
monthly  employment  averages  for 
all  employees  and  production  work¬ 
ers  engaged  in  the  manufacture  of 
electrical  communications  equip¬ 
ment  and  related  products.  Though 
not  an  exact  measure  of  employ¬ 
ment  in  the  electronics  industry,  it 
does  serve  as  a  good  guide  to  gen¬ 
eral  trends. 

Total  number  of  employees  in 
1956  averaged  557,800,  while  pro¬ 
duction  workers  averaged  392,000. 
In  1957  the  total  average  went  up 


4  percent,  with  only  a  fractional 
increa.se  in  production  workers.  Re¬ 
cession  year  1958  saw  a  5-percent 
drop  in  all  employees,  and  a  10- 
percent  drop  in  production  workers. 
But  the  picture  began  to  improve 
steadily  in  the  second  half  of  1958. 

•  David  SarnofT,  RCA  chairman, 
looks  for  a  hike  of  nearly  80  per¬ 
cent  in  electronics  industry  sales 
volume  by  1965.  He  predicts  elec¬ 
tronics  sales  will  rise  from  $14 
billion  in  1959  to  $25  billion  in 
1965.  He  includes  broadcasting, 
service,  installation,  di.stribution 
revenue,  factory  sales  in  totals. 


Ihousond.  figures  of  the  week 

of  Units _ _ 


FMAMJiASONDJ  FEB 
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Good  anywhere  in  or  out  off  this  world 


This  system  adds  greatly  to  your  credit  when  applied 
to  the  development  of  communications,  telemetering, 
control  and  other  devices.  Under  terms  of  membership, 
a  wide  range  of  toroids,  filters  and  related  networks  are 
available.  These  include  a  complete  line  of  inductors, 
low  pass,  high  pass  and  band  pass  filters  employing  the 
new  micro-miniature  MiCROlD  ®  coils  so  valuable  in 
transistorized  circuitry.  Type  MLP  and  MHP  MICROIDS 
are  micro-miniature  counterparts  of  the  popular  Burnell 
types  TCL  and  TCH  low  pass  and  high  pass  filters.  The 
band  pass  filter  results  when  cascading  a  TCL  with  a 
TCH  filter. 

Sizes  ofMEend 

<  2 kcs to 4.9 kcs— X  1% X % 

MHPmBOmy  5k«andup 

Weight  of  all  MLP  and  MHP  Microids— approx.  .3  ozi.  each 

Send  now  for  your  free  membership  card  in  the  Space 
Shrinkers  Club.  And  if  you  don’t  already  have  our 


PIONEERS  IN  wIcrofiMfliatyrifatron  OF 
TOROIDS.  FILTERS  AND  RELATED  NETVffORKS 


Catalogue  ^104  describing  Burnell’s  full  line  of  toroids, 
filters,  and  related  networks,  please  ask  for  it. 

FREQUENCY 


Note;  First  informal  meeting  of  Club  members  will  be 
held  in  Burnell  Booths  2909-2910  during  the  IRE  Show, 
New  York  Coliseum,  March  21-24,  See  you  there. 


lASTtM  OlVISION 

DEPT.  E-31 

•0  PCIHAM  PAWWAV 
PCIMAM.  N.  T. 
PflHAM  t-SOOO 
TflITTK  KIHAM  3431 


PACWC  OlVItlON 
DEPT.E.3I 
no  MISStON  $T. 
lOUTN  PASAOtNA,  CAI. 
MURRAY  2-2t4l 
tlllTTPt:  PASACAI  nro 


i 

1 


ELECTRONICS  •  MARCH  11,  1960 


CIRCU  27  ON  READER  SERVKE  CARD  27 


Simplified  block  diagram  of  Model  CF-1.  Amplitude  and  phase  input  functions  are  plotted  on  graph  paper  for 
presentation.  Integration  is  observed  on  a  dc  oscilloscope.  Absolute  magnitude  is  recorded  on  any  S-A  Series 
121  or  APR  20  Antenna  Pattern  Recorder  xvith  a  logarithmic  response. 


A  sophisticated  solution  to  the  vexing  problem  of  solving  bounded 
Fourier  integrals  quickly  and  accurately,  Scientific-Atlanta  designed 
the  Model  CF-1  especially  for  the  antenna  design  engineer. 

The  computer  has  broad  general  application  including  determination  of 
the  far  fields  of  aperture  antennas  from  the  distribution  of  the  field 
in  the  aperture,  the  far  fields  of  arrays  from  the  magnitude  and 
phase  of  the  currents  in  the  elements,  the  frequency  spectra  of  voltage 
pulses,  and  other  physical  problems  involving  Fourier  transforms 
and  their  inverse  transforms  over  finite  limits. 


Model  CF-1 
Fourier  Integral 
Computer . . .  $9,000 

Model  APR  22 
Antenna  Pattern 
Recorder  (logarithmic 
response) . . .  $4,300 


See  the  CF-1 
and  other  new 
S-A  Microwave 
Instrumentation 
at  IRE  Booth 
3909 


Consult  your  nearby  S-A  engineering  representative  for  more  information.  Or  you 
may  write  directly  to  the  factory  for  complete  specifications.  Address  Dept.  18-3. 


2162  PIEDMONT  ROAD.  N.E.  •  ATLANTA  9,  GEORGIA 

Tel.  TRinity  5-72  9  1 
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Model  CF-1 


I 


United 


Low  initial  cost  per  thousand,  low  installed  cost  with 
highly  engineered  high  speed  United  Eyeleting  ma¬ 
chines,  and  you  have  an  unbeatable  combination  you 
can  put  to  work  saving  money.  They  will  join  dis¬ 
similar  materials,  can  be  clinched  tightly  to  fasten,  or 
lightly  to  function  6is  a  pivot. 

They  can  be  used  as  a  bearing,  or  as  a  terminal.  With 
ceramics,  plastics,  and  glass  special  machine  device 
helps  minimize  fracturing.  You  can  get  them  from 
stock  in  a  wide  range  of  sizes,  colors,  and  metals.  A  host 
of  special  diameters,  lengths,  shapes  can  also  ■ 
be  made  to  solve  your  individual  problem.  i 

See  our  catalog  in  Sweets’  Design  File  or  \  | 

write  us  today  to  investigate  the  possibilities 
of  utilizing  lowest  cost  United  Eyelets  for  I 

your  product.  ! 


Lowest  Cost 
Fastener 
You  can  huy 


Ht|k  spMd  fntMini  ol  t  tytMi  SmultM*- 
oim  CMtt  eetto  0*  Mtomotivt  IfiiHion  brwktf 


r9f  nigii  or  on  ino  |rouw.  lomior 

(Iwit*  tytM*  praoM*  pe*MM  mmm  wc  iMk- 
inf  roHaM*  Hiru-coaMcttoat  m 
pniilad  ortriRf  boards. 


Free  Eyelet  Slide  Selector  helps  determine 
which  eyelet  you  need  with  given  grip  and 
hole  diameter. 


MANCN  O^nCISi  CMcegOv  600  W.  Jocfcton  Blvd.  •  CI«v«lond,  740  $u|>«ri«r  Av«^  N.W.  •  CoKtrabut.  4S7  S.  High  V.  •  Cindi 
Horrbbvrg,  20  $.  Fovrtb  St.  •  Jchmon  City«  19  J«nnttcn  Av«.  •  lot  Angolot,  1S26  S.  Hopo  St.  •  fAShmovk—,  2362  N.  Stooloy  Pt 

PHBodolpM^  2100  Arch  St.  •  St.  loub,  2200  Wothingtofi  Avo. 
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Are  Saying 


What  Exhibitors 


The  year  of  the  Conservative  Ap¬ 
proach  is  what  some  observers  are 
beginning  to  call  this  year’s  out¬ 
look  for  the  electronics  industry, 
as  exhibitors  prepare  for  the  rigors 
of  the  annual  New  York  IRE  show. 

Less  frenetic  recruiting  activity, 
new  emphasis  on  selling,  greater 
efforts  to  develop  nonmilitary  busi¬ 
ness,  concern  over  increasing  for¬ 
eign  competition,  and  general  busi¬ 
ness  caution  stemming  partly  from 
the  performance  of  stocks  early  this 
year  are  all  part  of  the  1960  look  in 
electronics. 

A  check  by  regional  editors  of 
Electronics  on  the  business  pros¬ 
pects  of  manufacturers  from  coast- 
to-coast  as  they  prepared  to  send 
sales,  management  and  technical 
representatives  to  the  New  York 
IRE  show  and  convention — now 
called  the  IRE  International  Show 
and  Convention — reveals  that  the 
executive  pulse  is  quick  but  steady. 

General  Optimism 

The  factors  of  conservatism  and 
caution  are  balanced  by  a  general 
optimism  that  business  will  be  bet¬ 
ter  this  year  than  last  year,  and 
substantially  so  in  many  cases. 

For  example,  a  West  Coast  semi¬ 
conductor  manufacturer  feels  that 
the  exhibits  and  papers  this  year 
will  point  up  the  rapid  growth  of 
the  semiconductor  field  and  the  im¬ 
portance  of  new  products  such  as 


the  tunnel  diode  entering  the  stage 
of  large-scale  production. 

He  expects  solid-state  electronics 
to  highlight  the  show.  The  execu¬ 
tive,  who  predicts  a  50  percent  in¬ 
crease  in  his  own  company’s  semi¬ 
conductor  sales  this  year,  will  keep 
his  eyes  open  for  new  fabrication 
techniques  and  production  men  as 
several  projects  at  his  firm  emerge 
from  the  R&D  stages. 

Apprehension  Reflected 

An  executive  of  an  electronics 
company  with  major  space  con¬ 
tracts  says  industry’s  caution  and 
apprehension  will  be  reflected  at  the 
IRE  show. 

“We  feel  that  recruiting,  for  ex¬ 
ample,  will  be  at  a  much  less  fre¬ 
netic  pace  than  in  years  past.  Many 
companies  are  digging  in  and  mak¬ 
ing  do  with  their  present  staffs. 

“We  feel  that  the  deeper-than- 
anticipated  market  dip  during  the 
first  two  months  of  1960  has  tended 
to  act  as  somewhat  of  a  damper  on 
what  might  have  been  unbridled 
enthusiasm  for  this  so-called  most 
prosperous  year  yet. 

“We  want  to  sample  sentiment 
regarding  the  ever-increasing  com¬ 
petition  from  foreign  companies. 
We  also  want  to  examine  some  of 
the  products  built  abroad  and  mar¬ 
keted  through  U.  S.  firms.’’ 

From  the  marketing  manager  of 
a  New  England  electronics  company 


comes  this  comment: 

“There’s  going  to  be  a  shortage 
of  salesmen  this  year.  There  will  be 
plenty  of  business  around,  but  also 
plenty  of  competition.  The  elec¬ 
tronics  industry  will  have  to  con¬ 
centrate  on  selling — something 
which  it  has  never  really  learned  to 
do.’’ 

An  aviation-electronics  company 
official  expects  to  see  hardware  in 
such  fields  as  aerospace  and  space 
medicine — fields  which  he  says  were 
generally  regarded  as  “blue  sky” 
at  last  year’s  show.  “Certainly,”  he 
says,  “there  will  be  more  stress  on 
technical  sessions  relating  to  space 
electronics.” 

Technical  Emphasis 

The  executive,  whose  company 
actively  recruited  during  previous 
IRE  shows,  expressed  the  view  that 
while  the  show  attendance  may 
reach  a  new  record,  some  of  the  re¬ 
cruiters  of  previous  years  will  be 
replaced  by  technical  men.  He  said 
that  this  year  a  larger  number  of 
persons  would  attend  the  New  York 
convention  and  show  for  the  pur¬ 
pose  of  getting  the  latest  word  on 
technical  developments. 

An  instrumentmaker  is  sending 
a  large  technical  contingent  to  New 
York  this  year  with  a  threefold 
purpose: 

“To  see  what  innovations  our 
competition  has  come  up  with;  to 
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learn  what’s  new  in  the  states  of 
the  arts  that  affect  our  design  and 
production  groups;  and  to  make 
contacts  for  future  sales  follow¬ 
ups.” 

Some  companies  see  in  the  show 
a  valuable  opportunity  to  help 
change  the  company  image. 

A  microwave  components  firm, 
for  example,  will  spotlight  com¬ 
puter  diodes  at  the  show.  “Nobody 
associated  us  with  this  field  up  to 
now,”  says  an  executive.  “We  hopa 
this  year’s-  show  will  introduce  that 
association.” 

Military  Business  Outlook 

An  official  of  a  fast-growing  West 
Coast  firm  believes  that  srtock  mar¬ 
ket-induced  pessimism  will  have 
run  its  course  by  JRE.  show  time, 
but  offers  some  sobering  opinions 
on  military  business: 

“I  feel  that  fear  of  a  possible  10 
percent  outback  in  the  military  bud¬ 
get  may  become  evident,”  he  says. 
“There  are  many  fringe  area  mili¬ 
tary  subcontractors  to  whom  such 
a  cutback  would  mean  more  like  a 
100  percent  cutback. 

“These  people  are  frantically  try¬ 
ing  to  find  some  commercial  or  in¬ 
dustrial  applications  of  their  cur¬ 
rent  military  capabilities  to  guard 
against  such  a  possibility.  And,  be¬ 
cause  of  increased  competition,  for 
the  fewer  military  contracts  avail¬ 
able,  you’ll  see  proposal  writers  at 


the  show  cramming  all  the  useable 
knowledge  they  can  soak  up.” 

There  are  other  factors  in  the 
military  market  picture  that  make 
this  year’s  IRE  convention  and 
show  an  especially  important  mar¬ 
ket-place  for  ideas,  information  and 
industrial  business  for  companies 
seeking  to  balance  past  dependence 
on  military  contracts. 

A  Midwest  military  products 
manufacturer  expressed  the  di¬ 
lemma  0^  many  firms  heavily  en¬ 
gaged  in  niilibary  contract  work 
with  his  comments  on  military  pro¬ 
curement  trends.  He  notes  a  tend¬ 
ency  towards  more  advertised  pro¬ 
curement  as  a  result  of  Congres¬ 
sional  pressure,  explains; 

“Thisi  is  forcing  us  and  other 
manufaoturers  into  higher  research 
and  development  effort,  some  not 
allowable  ns  expenses  on  cost-plus- 
fixed-fee  contracts.  There’s  more 
increased  competition,  but  no  more 
dollars  in  the  military  field.” 

Low  Quantity  Items 

The  same  executive  sees  a  fur¬ 
ther  pinch  resulting  from  decreased 
military  spending  on  large-quan¬ 
tity  items  and  more  buying  of  low- 
quantity,  high-cost  items. 

A  New  England  components 
manufacturer  chimes  in:  “A  few 
more  cancellations  like  the  B-70  and 
an  awful  lot  of  people  are  going  to 
get  badly  hurt.” 


Swing  from  military  to  commer¬ 
cial  sales  in  the  components  field  is 
emphasized  by  -a  Midwest  execu¬ 
tive  :  “In  volume,  no,  but  in  dollars, 
yes,  our  military  production  is  still 
pretty  healthy.  Packaged  oircuit 
units,  for  use  in  all  .sorts  of  prod- 
uds  from,  hearing  aids  to  guided 
missiles,  are  a  big  sales  factor. 
We’re  working  constantly  on  pro¬ 
duction  of  devices  which,  have  a 
density  of  five  million  per  cubic 
foot;  These  units  ere  seeing  in¬ 
creasing  use.” 

An  East  Coast  View 

The  executive  v-p  of  a  large  elec¬ 
tronics  company  in  the  East 
summed  up  his  feelings  abqut  busi¬ 
ness  at  IRE  show  tinve  this  way : 

“Beating  the  breast  in  advance  is 
not  a  very  bright  thing  to  do,  but 
we  pan  say  we  are  going  to  have  a 
better  year  than  last  year.”  Here’s 
why: 

He  expects  his  company  to  bene¬ 
fit  from  the  growing  electronic 
slice  of  the  military  budget,  if  the 
budget  continues  at  present  antici¬ 
pated  levels.  His  company  is  in¬ 
vesting  heavily  in  new  components 
— “and  components  stimulate  a  lot 
of  equipment  and  systems.”  In  ad¬ 
dition,  his  firm  is  working  hard  on 
development  of  industrial  process 
control  systems,  an  expansion 
avenue  which  many  electronics  com¬ 
panies  are  now  taking. 
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'Industry  will  have  to  concentrate  on  selling' 

'There's  more  competition,  but  no  more  dollars  in  the  military  field' 
'Recruiting  will  be  less  frenetic.  Companies  making  do  with  present  staffs' 


•  Advances  in  aerospace  subsystems 

•  Transistorized  nuclear  instrumentation 

•  The  human  as  originator  of  signals  and  schemes 

•  New  contributions  to  circuit  theory 


Previewing  the 


NEW  YORK — Projfress  in  electron¬ 
ics  over  the  past  three  and  a  half  dec¬ 
ades  will  be  reflected  in  the  pro¬ 
gram  slated  for  presentation  here 
during  this  year’s  35th  annual  con¬ 
vention  of  the  Institiite  of  Radio 
Engineers.  For  the  first  time,  the 
convention  is  officially  called  ‘In¬ 
ternational.’ 

In  the  four-day  period  starting 
a  week  from  Monday,  268  papers 
will  be  presented  in  54  technical 
sessions.  There  will  be  10  more 
papers  this  year  than  there  were  in 
1959.  Thirty-three  of  the  sessions 
will  be  held  at  the  Waldorf-Astoria, 
remainder  at  the  Coliseum. 

Signs  of  Change 

Back  in  1925,  founders  of  the 
IRE  would  have  doubtlessly  looked 
askance  at  some  topics  today’s  con¬ 
vention-goers  will  take  as  a  mat¬ 
ter  of  course.  One  example  is  a  ses¬ 
sion  titled  “Electronics — Out  of 
This  World’’,  which  will  feature 
papers  on  Intergalactic  Data,  Con¬ 
trol  of  Weather  and  other  similar 
topics. 

.  Another  evidence  of  change  from 
electronics  topics  of  past  years  will 
be  the  session  on  “Industrial  Elec¬ 
tronic  Instrumentation’’.  It  will  in¬ 
clude  papers  on  automation  for 
supermarkets,  the  role  of  elec¬ 
tronics  in  agriculture  and  others. 

Broadcasting,  which  has  waxed 
in  some  years  and  waned  in  others, 
appears  to  be  on  the  rise  again  as 
a  subject  of  large  interest.  Spots 
throughout  the  four-day  period  will 
be  devoted  to  this  topic. 

Heavy  attendance  is  expected  at 


the  seminar  dealing  with  the  re¬ 
cently-concluded  International  Tele¬ 
communications  Union  in  Geneva, 
Switzerland.  Speakers  at  this  semi¬ 
nar  will  be  men  who  attended  the 
conference.  The  session  will  be  held 
on  the  morning  of  Mar.  23  in  the 
Grand  Ballroom  of  the  Waldorf- 
Astoria. 

Virtually  every  technical  aspect 
of  broadcasting  will  be  discussed 
to  some  degree  at  the  convention. 
Topics  will  range  from  antenna  de¬ 
sign  to  film  room  mechanization  at 
a  tv  station. 

Computers 

The  increa.sed  use  of  computers 
in  so  many  applications  will  also  be 
reflected  in  the  program  fare  this 
year.  One  session  of  special  inter¬ 
est  will  be  the  33rd,  slated  for  the 
afternoon  of  Mar.  23. 

This  meeting  will  deal  with  the 
ways  in  which  circuit  theorists  and 
computermen  can  help  each  other. 
Session  40,  to  be  held  Mar.  24,  will 
deal  with  adaptive  networks.  It 
will  bring  to  light  new  information 
about  the  learning  processes  now 
deemed  possible  for  computers  and 
the  self-organizing  possibilities 
and  actualities  of  today’s  computer 
design. 

Medical  Electronics 

This  year’s  convention  will  em¬ 
phasize  the  human  problems  rather 
than  the  technical  problems  that 
must  be  overcome  in  the  area  of 
medical  electronics.  Session  21,  for 
example,  will  deal  with  the  human 
body  as  originator  of  sigrnals  and 


schemes.  Speakers  will  include 
medical  men  as  well  as  engineers. 
Session  14,  “Varied  Views  of  Medi¬ 
cal  Electronics’’  will  highlight  the 
training  of  medical  engineers,  bio¬ 
logical  microwave  hazards  and 
other  asjpects  of  man’s  physical 
place  in  today’s  medical  engineer¬ 
ing. 

Space  Sessions 

In  keeping  with  the  importance 
of  electronics  in  space  technology, 
four  sessions  will  be  devoted  to  this 
area.  One  will  deal  with  advances 
in  aerospace  subsystems  and  cover 
such  topics  as  range  ambiguity 
resolution  in  high  PRF  radar,  the 
nature  of  Astro  Doppler  velocity 
measurements  and  related  topics. 

Space  telemetry  will  be  the  sub¬ 
ject  of  Session  28  to  be  held  on  the 
morning  of  March  23.  Papers  pre¬ 
sented  will  deal  with  a  data  proc¬ 
essing  facility,  detection  levels  and 
error  rates  in  PCM  telemetry  sys¬ 
tems  and  other  aspects  of  space 
telemetry.  A  session  on  satellite 
communications  will  treat  such  sub¬ 
jects  as  radio  relaying  by  reflection 
from  the  sun,  ground  station  design 
for  satellite  communication  sys¬ 
tems,  detail  design  of  an  operational 
missile  voice  frequency  system  and 
other  topics  germane  to  this  sub¬ 
ject. 

Blending  In 

One  sign  of  the  meshing  of 
methods  and  inforhiation  that  is 
gradually  coming  about  between 
electronics  and  other  sciences  is  evi¬ 
dent  in  Session  25.  Titled  “Detect- 
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tion  Theory  and  Applications  to 
Physics,”  this  session  will  present 
such  papers  as :  Estimating  of  Dop¬ 
pler  Shifts  in  Noise  Spectra,  Opti¬ 
mum  Coincidence  Procedures  for 
Detecting  Weak  Signals  in  Noise, 
An  Aspect  of  Information  Theory 
in  Optics  and  other  papers  having 
to  do  with  the  physics  of  noise  as 
applied  to  electronics. 

Looking  to  the  future.  Session 
27,  “Electronic  Component  Parts”, 
will  lead  off  with  a  paper  titled  “An 
Evolution  Is  Coming”,  by  R.  De¬ 
witt  of  the  Pentagon.  Following 
will  be  a  talk  by  another  mili¬ 
tary  speaker,  W.  S.  Heavner,  of 
Wright-Patterson  AFB,  “Tomor¬ 
row’s  Technology — Functional  Elec¬ 
tronic  Blocks”.  On  hand  from  Ft. 
Monmouth,  N.  J.,  will  be  L.  D. 
Rouge  and  D.  R.  Winkler  of  the 
Army  Signal  Corps,  who  will  speak 
on  Electronic  Progress  Circa  1960, 

In  keeping  with  the  sentiments 
of  one  wag — who  said  the  future  of 
electronics  will  be  smaller  and  bet¬ 
ter  than  ever  before — the  two  final 
papers  of  Session  27  will  be  “The 
Thermionic  Integrated  Micromo¬ 
dule”  and  “Microcircuitry — A 
Practical  Technologj'  for  Reliable 
Microminiaturization.” 

Heavy  Emphasis 

The  growing  area  of  ultrasonics 
is  slated  for  coverage  by  two  full 
sessions,  the  34th  on  Mar.  23  and 
the  42nd  the  following  afternoon. 
In  all,  14  papers  will  be  presented 
by  representatives  of  12  companies, 
plus  one  talk  by  D.  L.  Schilling  and 
A.  N.  Silver  of  Columbia  University 


on  Ultrasonic  Delay  Line  Analysis. 

The  first  of  two  sessions  on  ultra¬ 
sonics  will  deal  heavily  with  theory, 
while  the  second  will  stress  appli¬ 
cations.  Papers  to  be  presented 
in  Session  34  deal  with  Eigen 
Coupling  Factors  and  Principal 
Components,  The  Thermodynamic 
Invariants  of  Piezoelectricity,  Pi- 
ezomagnetic  Ceramic  Transducers, 
An  Ultrasonic  Power  Source  Utiliz¬ 
ing  a  Solid-State  Switching  Device, 
and  related  subjects. 

Several  Levels 

Session  42  will  present  the  fol¬ 
lowing  papers:  Measurement  of 
River  Flow  by  the  Use  of  Under¬ 
water  Sound,  Ultrasonic  Flow¬ 
meters,  Optical  Studies  of  Delay 
Line  Transducers,  Ultrasonic  De¬ 
lay  Line  Analysis,  and  others — in¬ 
cluding  a  talk  on  New  Techniques 
in  Ultrasonic  Delay  Lines. 

Communications  will  come  in  for 


Meet  the  Editors 

"A  pleasure  to  see  you." 

ELECTRONICS'  editors  ore  look¬ 
ing  forward  to  saying  this  hun¬ 
dreds  of  times  during  the  Inter¬ 
national  IRE  Show. 

Every  minute  of  the  show,  one 
or  more  editors  will  be  at  our 
booth.  In  doing  our  job— editing 
the  only  engineering  weekly  in  the 
field— meeting  electronics  industry 
people  has  top  priority. 

Our  booth  number  is  4314- 
4316.  Our  interest  is  you. 

Do  drop  by 


a  full  share  of  attention  at  several 
levels. 

Session  4,  Radio  Frequency  In¬ 
terference,  will  be  a  six-paper  ses¬ 
sion  dealing  with  methods  of  de¬ 
tecting,  analyzing  and  combatting 
r-f  interference.  Session  30,  pro¬ 
grammed  for  the  morning  of  Mar. 
23,  is  called  “Communication  Sys¬ 
tems  Design.”  Five  papers  will  be 
presented,  the  first  being  “Con¬ 
figuration  and  Performance  Cri¬ 
teria  for  Fully  Optimized  Tropo- 
scatter  Systems”.  Next  will  follow 
“Multifold  Diversity  Combining 
Techniques,  Simple  Methods  for 
Designing  Troposcatter  Circuits 
and  Optimized  SSB  Transmitter 
Loading  by  Multichannel  Fre¬ 
quency  Division  Data.”  The  last 
paper  in  the  group  is  titled  “Quick¬ 
silver — A  Long-Range  General  Pur¬ 
pose  Communications  System”. 

In  a  more  specialized  vein.  Ses¬ 
sion  32  will  deal  with  microwave 
filters.  Talks  given  will  center 
about  such  topics  as  band-pass  filter 
design,  quarter-wave  transformers, 
magnetically  tunable  filters  ajid  re¬ 
lated  topics. 

Akin  to  Session  30  will  be  Ses¬ 
sion  37,  slated  for  the  afternoon  of 
March  23.  The  main  topic  will  be 
Communication  Systems  Tech¬ 
niques.  The  session  will  include  two 
speakers  from  Japan  and  one  from 
Canada.  Subjects  covered  will  be 
analysis  of  a  phase  modulation  com¬ 
munications  system,  frequency 
shift  .systems,  improvements  in 
multiplex  voice  frequency  carrier 
systems  and  other  matters  dealing 
with  communications  systems. 
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FOTOCERAM  circuit  board  blanks  are  made  using  Ike  micro-accuracy  of  photography.  All 
holes  and  shapes  are  produced  by  simple  exposure  to  light,  heat,  and  an  etching  operation. 


No  bending,  bowing  or  delaminating  with  a 
FOTOCERAM  printed  circuit  board 


V-., 


Made  of  one  solid  piece  of  Fotoceram  material,  these 
printed  circuit  boards  can't  delaminate,  because  there  are 
no  laminations— the  problem  of  bending,  twisting  and  warp¬ 
ing  are  eliminated,  even  under  high  ambient  temperatures. 

Dimensional  stability  is  so  great  you'll  want  to  use  them 
for  environmental  stress  tests. 

Through-hole  plating  presents  no  problems,  either.  We 
plate  through  the  hole  uniformly  with  the  same  conductor 
material.  Thermal  conductivity,  as  well  as  electrical  con¬ 
ductivity,  is  exceptionally  good.  You  can  even  make  a  solder 
bridge  over  a  hole  with  no  gap  and  without  a  wire. 

Resolderability  is  excellent— we've  removed  and  resol¬ 


dered  components  over  fifty  times  on  a  Fotoceram  board 
without  damage  to  runs  or  holes. 

In  addition,  Fotoceram  boards  provide  good  adhesion, 
exceptional  pull  strength,  zero  water  absorption.  They  are 
non-flammable,  never  blister. 

We  are  now  equipped  to  produce  Fotoceram  printed 
circuit  boards  in  quantity  on  a  mass  production  basis  and 
at  a  practical  cost. 

For  more  information,  write  for  our  data  sheet  to 
Corning  Glastt  Works,  539  High  Street,  Bradford,  Pa. 
Or  contact  our  sales  offices  in  New  York,  Chicago  or 
Los  Angeles. 


CORNING  ELECTRONIC  COMPONENTS 
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NEW 


FROM  INDUSTRY’S  BROADEST  RECTIFIER  LINE 


SILICON 

CARBIDE 


FEATURES 

•  IMPROVED  RELIABILITY  AT  ELEVATED 
TEMPERATURES 

•  HIGHER  TEMPERATURE  PERFORMANCE 
TO500“C 

•  EXCELLENT  RADIATION  RESISTANCE 

Silicon  carbide  rectifiers  are  now  available  for 
production  requirements.  Their  inherent  higher 
temperature  capabilities  (to  500°C)  provide 
greato*  reliability  in  existing  circuitry  subject 
to  high  ambient  temperatures.  Resistance  to 
radiation  is  up  to  1(X)  times  greater  than  pre¬ 
viously  available  in  any  semiconductor  rectifiers. 


Be  sure  to  visit  Transitron  at  the  IRE  Show,  New  York,  Booths  1319-1323. 
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FROM  INDUSTRY’S 
BROADEST 
SILICON  LINE... 


DIFFUSED 

MESA 

2N696 

2N697 


The  diffused  mesa  2N696  and  2N697 
are  now  added  to  Transitron's  broad 
line  of  silicon  transistors.  Combining 
linear  beta  characteristics  with  me¬ 
chanical  and  thermal  ruggedness  these 
transistors  offer  increased  reliability 
for  higher  frequency  medium  power 
circuit  applications. 

For  complete  data,  lorite 

for  Bulletins  TE-1S55B~S, 
TE’lS55B-k, 


Con«cior  to  Emitter  Veltaie 
Collector  to  Base  Voltafe 


Emitter  to  Base  Voltafe 


Total  Power  Dissipation:  at  100*C  Case  Temperature 
at  2S*C  Amb.  Temperature 


Storafe  and  Operatinf  Temperature  ftanfe 


O.C.  Current  Gain  1  hrt  2M696  20  35  60 

2N697  ^  ~  »» 

O.C.  Input  Voltafe  1  Vh  —  1.3  V 

O.C.  Collector  Saturation 

Voltafe  I  Vci  —  1.5  V 

Collector  Cutoff  Current  Ice  —  1-0 

Collector  Cutoff  Current  Ico  —  100  ea 

Output  Capacitance  Cob  —  35  jW 

Hifli  Frequency  Current  Gain  hr*  2.5 

IMeasured  on  Pulse  Basis:  t  pulse  ••  I  milli-sec;  duty  cycle  -  1  per  cent. 


Ic  -  ISOma,  VcE  -  lOV 
Ic  -  I50ma.  Vci  -  lOV 


Ic  -  150ma.  !■  -  15ma 


VcB  -  30V.  150*C 
Vcn  -  lOV.  F  -  Imc 


Vca  -  lOV.  Ic  -  50ma. 
F-20mc 


Be  sure  to  visit  Transitron  at  the  IRE  Show,  New  York,  Booths  1319-1323. 
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FROM  Tran^itron..  .INDUSTRY’S  BROADEST  LINE  OF 


CONTROLLED  RECTIFIERS  ^SWITCHES 


r 


(11/16)  ^ 


SILICON  CONTROLLED  RECTIFIERS  are  now 
available  in  both  the  Vn"  hex  and  hex 
base  packages.  Replacing  thyratrons  and  mag¬ 
netic  amplifiers  in  many  applications  these 
rugged  devices  offer  greater  reliability  and  in¬ 
creased  efficiency.  Some  typical  applications 


•  industrial  control 

•  lighting  control 

•  solid  state  inverters 

•  overvoltage  protection 

•  shcHt  circuit  protection 


WrUefor  BuiUtin  TE-1S56 


THE  TRANSWITCH  is  a  new  bi-stable  silicon 
computer  element  that  can  be  turned  OFF 
with  a  gate  current.  Extremely  uniform  elec¬ 
trical  characteristics  over  a  wide  ciurent  range 
(2-50  ma)  permit  the  device  to  fulfill  low  level 
logic  and  medium  power  needs.  The  device 
is  designed  for: 

•  miniaturized  memory  drcuit 

•  ring  counters 

•  shift  registers 

•  controlled  rectifier  driver 

•  fiip-fiop  equivalmt 

WrUefor  Bulletin  TE-1S57A 


PIV 

Max.  avafagt  amps  1 

Forward  currant 
at  25*C  case  i  at  t00*C  case 

so 

20 

10 

100 

20 

10 

ISO 

20 

10 

200 

20 

10 

2S0 

20 

10 

300 

20 

10 

3S0 

20 

10 

400 

20 

10 

SO 

10 

s 

100 

10 

s 

ISO 

10 

s 

200 

10 

s 

2S0 

10 

s 

300 

10 

s 

3S0 

10 

5 

400 

10 

s 

SO 

5 

2 

100 

S 

2 

ISO 

5 

2 

200 

S 

2 

2S0 

5 

2 

300 

S 

2 

3S0 

S 

2 

400 

S 

2 

Hex  size 
of  Packait 


SPECIFICATIONS  AND  TYPICAL  CHARACTERISTICS  (oth^iW^StiSd) 


Typical  Maximum 


Saturation  Voltage  Vi 

1.0 

IS 

Volts 

Ic  •  SO  mA 

Forward  Leakage  Current  Ir 

0.1 

10 

mA) 

RATED 

Reverse  Leakage  Current  In 

0.1 

10 

mA  j 

VOLTAGE 

Forward  Leakage  Current  Ir 

20 

SO 

mA 

at  12S*C 

Gate  Voltage  to 

Switch  "ON”  Vc  on 

0.7 

1.0 

Volts 

Rl  -  1  K  H 

Gate  Current  to 

Switch  "ON"  Ic  on 

0.1 

1.0 

mA 

Rl  -  1  K  ■ 

Gate  Voltage  to 

Switch  "OFF”  Vc  off 

17 

4.0 

Volts 

Ic  -  so  mA  ■ 

Gate  Current  to 

Switch  "OFF"  Ic  off 

7.0 

10 

mA 

Ic  •  SO  mA  1 

Holding  Current  In 

2.0 

5.0 

mA 

Rl  -  1  K  ' 

i 

% 


Be  sure  to  visit  Transitron  at  the  IRE  Show,  New  York,  Booths  1319>1323. 
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FROM  ^ran^itron... INDUSTRY’S  broadest  line  of 

MICRO-DIODES 


MICRO  MINIATURIZATION  POSSIBLE  NOW! 


YES  -  FASTEST  DIFFUSED  SIUCON  MICRO-DIODES  AVALABLL  They 
combine  advanced  diffusion  techniques  with  ex¬ 
tremely  small  size,  to  provide  milli-micro-second 
switching  speeds,  excellent  static,  forward  and 
inverse  characteristics. 

YES  -  ONLY  SEMES  OF  HI6H  QUAUTY  MICRO-REGULATORS.  Series 
of  8  diffused-silicon  micro-regulators  provides  stable 
voltage  regulation  and  reference  sources  previously 
found  only  in  considerably  larger  devices.  Excellent 
dynamic  resistance  characteristics. 

YES  -  BASIC  FAMILY  OF  MULTI-PURPOSE  MtCRO-OIODES.  Series  of 
3  high  quality  diffused-silicon  micro-diodes  provides 
voltage  ratings  up  to  200  volts,  current  rating  up  to 
50  milliamperes.  May  be  considered  for  switching 
applications.  Exceptional  static,  forward  and  inverse 
characteristics. 

YES  -  EVEN  A  MICRO-STABISTOR. 

This  diffused-silicon  stabistor  is  the  micro-counter¬ 
part  of  Transitron’s  universally-known  SG-2. 

All  of  these  new  micro-diodes  are  COMPLETELY 
COMPATIBLE  with  present  circuitry  .  .  .  provide 
the  same  excellent  performance  as  larger  Transitron 
diodes  in  1/lOth  the  space!  Here  is  your  chance  to 
micro-miniaturize  circuits  TODAY! 


VERY  FAST  SWITCHING  MICRO-DIODE 


TYPE 

PIV 

Er@  5  MA 

RECOVERY 

TIME 

TMO-50 

50V 

0.75V 

4  miAisc 

FAST  SWITCHING  MICRO  DIODE  | 

TYPE 

Cr  20  MA 

RECOVERY 

TIME 

TMD-24 

TMD-25 

TMO-27 

0.85V 

0.85V 

0.85V 

0.3  Msec 

0.3  Msec 

0.3  Msec 

SILICON  MICRO  REGULATOR 


TYPE 

VOLTAGE 

POWER  RATING 

@  SMA 

@2S*C 

TMDOl 

5.1V 

100  MW 

TMO-03 

6.2V 

100  MW 

TMD-07 

9.1V 

100  MW 

HIGH  CONDUCTANCE  MICRO-DIODE 


POWER  RATING 
@25*0 


too  MW 
100  MW 
100  MW 


SILICON  MICRO  STABISTOR 


TYPE 

Ef@  1  MA 

DYNAMIC 

RESISTANCE 

TMD-40 

0.55V 

60  OHMS 

For  further  information, 
write  for  Bulletins: 

PB-71A  (High  (kind ucta nee),  PB-71B  (Fast  Switching), 

PB-71C  (Very  Fast  Switching),  PB-71D  (Stabistor), 

PB-71E  (Regulators);  AN  1358A  Application  Notes. 


Be  sure  to  visit  Transitron  at  the  IRE  Show,  New  York,  Booths  1319-1323. 


Tra  ncitron 
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...for  high-profit,  low  cost  production  of 
sheet  metai  parts  and  printed  circuit  boards 

PUNCHING  •  NOTCHING  •  NIBBLING  •  DRILLING 


STRIPPIT  *• 


STRIPPIT  DUPLICATOR  POR  PRODUCTION  RUNS  —  equips  the 
Fabricator  for  medium-run  pnnluction  of  precision  sheet  metal  parts 
or  cold-punched  printed  circuit  boards  —  without  custom  dies. 
Functioning  like  a  pantograplu  it  reproduces  any  hole  pattern  from 
a  drilled  or  punched  template.  Two  other  accessories  —  the  Microbar 
Assembly  and  the  Dupl-O-Scope  —  are  used  to  make  accurately 
punched  templates  or  “one-of-a-kind”  workpieces. 


WHITC  TODAY — We  will  show  you 
how  you  can  effect  major  savings 

with  the  Strippit  System  of  fabrication. 


STRIPPIT  FLEX-0>DRILL  DRILLS,  REAMS,  SCRIBES  AND 
CENTER  PUNCHES  —  with  tool  room  accuracy.  It  eliminates  the 
need  for  base  line  drawings  and  vernier  height  gauge  layouts.  The 
Strippit  Flex-O-Drill  can  handle  stock  up  to  24*  width,  any  length 
and  any  material  up  to  %*  mild  steel.  With  this  machine,  layout 
and  template  making  time  can  be  cut  50%  or  more.  It  is  also  a 
proved  money -saver  on  pilot  runs  or  low  unit  production. 


WALES 


STRIPPIT  .Mc 

225  BugII  Road  •  Akron,  Now  York 

In  Cnnndn:  Strippit  Tool  a  Mochine  Compnny,  Brompton,  Ontario 


-CIRCLE  31  ON  READER  SERVICE  CARD 


CIRQE  39  ON  READER  SERVKE  CARD 


STRIPPIT 


SYSTEM 


THE 


STRIPPIT  FABRICATORS  FOR  SHORT  OR  PILOT  RUNS  —  are  amazingly  versatile  machines  which  punch 
any  sheet  material  up  to  mild  steel.  They  produce  clean,  burr-free  work  with  minimum 
time-out  between  jobs.  Standard  interchangeable  tools  or  “specials”  are  ready  for 
instant  use  in  the  universal  tool  holder.  Multiple-stop  gauging  ensures  exact  work  positioning 
in  seconds.  Close-centered  hole  clusters,  all  types  of  notches,  square  or  contour  nibbled 
cutouts  are  easy,  profitable  operations  on  a  Strippit  Fabricator. 


Model  ISA  Strippit  Fabricator  with  the  new 
Electro-Hydramatic  Head  and  a  15*  throat  depth. 


The  new  Strippit  Super  30  Fabricator  also  has  an  Electro-Hydra¬ 
matic  Head,  a  30*  throat  depth  and  many  other  exclusive  features. 


STIIIPrti 
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Don't  Promise  the  Moon  . . 


Plan  to  hire  engineers  during  this  month's  IRE  show?  Here,  from  an 
expert  in  the  field,  are  some  timely  do's  and  don'ts 


By  Arnold  R.  Deutsch,  President,  Deutsch  and  Shea,  Inc.,  New  York,  X.  Y. 


There  are  no  short  cuts  or  easy 
ways  in  hiring  engineers  and  scien¬ 
tists  for  your  company 

The  process  is  basically  a  prob¬ 
lem  in  human  relations  and  thus 
complex.  But  there  are  pointers 
and  guide- 
posts  to  bear 
in  mind  that 
will  help  you 
do  a  more 
effective  job. 

The  im¬ 
pression 
your  com¬ 
pany  makes 
upon  the  en¬ 
gineer  is  the 
deciding 
factor  in 
whether  or  not  he  accepts  your 
offer.  These  are  some  of  the  well- 
proven  do’s  and  don’ts  of  hiring 
professional  men  that  too  many 
firms  still  neglect,  with  resulting 
high  recruiting  costs. 

DO  learn  about  the  attitudes 
and  psychological  makeup  of  engi¬ 
neers  and  scientists.  Our  studies 
show  that  engineers  as  a  group 
have  certain  well-defined  charac¬ 
teristics  in  common  but  differ  from 
each  other  according  to  the  func¬ 
tions  they  perform.  A  research 
engineer,  for  example,  has  a  dif¬ 
ferent  set  of  job  expectations  than 
a  design  engineer.  Understanding 
the  professional  man  is  important. 

DO  get  continuing  “feedback” 
from  your  successes  and  failures. 
Find  out  why  recently  hired  engi¬ 
neers  and  scientists  accepted  posi¬ 
tions  with  your  company  and  de¬ 
termine,  also,  why  others  turned 
down  your  offers.  This  will  give 
you  a  running  picture  of  the 
strengths  and  weaknesses  of  your 
firm  and  your  recruiting  ways. 


DO  treat  engineers  and  scien¬ 
tists  as  professional  people.  Pro¬ 
vide  separate  interviewing  facili¬ 
ties,  separate  employment  forms 
and  other  material.  Technical  and 
scientific  men  are  particularly 
status-conscious  and  look  for  signs 
that  the  company  recognizes  and 
treats  them  as  professionals. 

DO  be  prepared  to  talk  factually 
to  these  men  and  to  provide  de¬ 
tails.  By  the  very  nature  of  their 
professions  they  are  fact-oriented, 
and  experience  has  made  them 
skeptical  of  generalizations  about 
jobs.  Use  facts  and  figures  on  your 
sales  increases,  additions  to  your 
staff,  contracts  you  now  have. 
Document  your  intangible  advan¬ 
tages,  such  as  creative  climate, 
with  examples,  case  histories,  spe¬ 
cific  policies  and  practices. 

DO  be  prepared  to  talk  tech¬ 
nically.  Many  engineers  complain 
of  interviewers  who  cannot  an¬ 
swer  specific  questions  about  tech¬ 
nical  aspects  of  the  positions  of¬ 
fered.  Thorough  familiarity  with 
the  company’s  projects,  operations, 
and  specific  openings  is  essential. 

DO  take  the  professional  man’s 
wife  and  family  into  consideration. 


According  to  one  of  our  studies  on 
engineers,  more  than  80  percent 
indicate  that  the  wife  plays  an 
important  role  in  the  final  job  de¬ 
cision.  Provide  material  for  the 
wife  on  your  company’s  location 
and  its  family  advantages. 

DO  use  a  personal  approach  in 
all  of  your  contacts  with  engineers 
and  scientists.  On  the  average, 
these  are  men  of  considerable  in¬ 
telligence  and  professional  stat¬ 
ure.  They  resent  rubber-stamp 
treatment  that  does  not  recognize 
them  as  individuals.  This  applies 
to  personal  and  written  contacts. 

Finally,  and  especially  impor¬ 
tant,  do  realize  that  the  most  im¬ 
portant  motivating  factor  in  job 
selection  to  the  technical  man  is 
the  nature  of  the  work  that  you 
offer  him. 

There  are  also  practices  to 
avoid,  things  that  you  may  be 
doing  that  lose  you  qualified  tech¬ 
nical  people  before  and  after  you 
hire  them.  Here  are  key  don’ts. 

DON’T  take  too  long  to  make  up 
your  mind.  Promise  and  give  a 
definite  answer  within  a  very  few 
days.  As  a  man  in  demand,  the 
electronics  engineer  has  many  op- 


Table  1— How  Engineers  in 

Four  Work  Groups  Rank  Job  Choice  Factors 

Frtct^tr 

llesearch 

D»“sign 

PrfKl  no¬ 
tion 

Manage¬ 

ment 

T ype  of  work . 

.  52.1% 

l.V0% 

11.8% 

11.1% 

Salary . 

.  31.3 

.37.8 

.32.9 

31.0 

location . 

.  33.6 

30  2 

33  6 

27  1 

(Ipportiinity  for  advancement.  , 

.  22.6 

27  7 

32  2 

39.3 

Challenge,  more  responsibility . 

.  18. ."j 

17.0 

19  2 

18  7 

Heputafion.  prestige  of  (xtmpany .  9.1 

13.6 

13.8 

14  9 

\Norking  conditions,  p<'rsonnel . 

.  11.0 

11.9 

10.3 

9  6 

Growing  organization,  field . . . . 

.  6.1 

.3.8 

7  3 

8  1 

Seciirilv,  retirement  pn)visions. 

.  7.2 

6.3 

.3  1 

6  9 

Op|K)rtunity  to  learn . 

.  11.3 

6  0 

7.3 

3.9 
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portunities.  Streamline  your  com¬ 
pany’s  decision-making  process  if 
necessary,  so  you  will  not  lose 
good  men  who  tire  of  waiting. 

DON’T  fail  to  give  some  answer 
as  rapidly  as  possible.  A  common 
complaint  among  engineers  and 
scientists  is  being  kept  in  limbo 
by  companies  that  never  reply  to 
their  resumes  or  letters,  or  fail  to 
let  them  know  that  an  opening  for 
which  they  were  considered  has 
been  Ailed. 

DON’T  be  coy  about  salary.  A 
major  electronics  firm  recently  ad¬ 
vised  all  engineers  in  this  field  to 
learn  not  only  initial  salary  when 
being  interviewed  for  a  position, 
but  also  the  upper  limits  in  their 
own  category  and  how  technical 
salaries  in  the  company  compare 
with  administrative  salaries  at  the 
same  levels.  Be  prepared  to  be  spe¬ 
cific  on  such  questions. 

DON’T  promise  the  moon  .  .  . 
unless  you  can  deliver.  Oversell¬ 
ing  the  positions  you  have  only 
results  in  creating  disgruntled  en¬ 
gineers  and  scientists  who  will 
soon  be  looking  for  other  work. 

DON’T  be  a  “me,  too’’  company. 
Every  firm  has  its  own  character 
and  special  advantages.  Analyze 
what  unique  assets  you  have  to 
offer  from  the  technical  man’s 
viewpoint,  then  stress  them.  Such 
factors  as  a  high  ratio  of  technical 
aides,  special  assistance  in  pub¬ 
lishing  papers,  unusually  effective 
internal  communications  among 
the  technical  staff  may  weigh  the 
scale  in  your  favor. 

DON’T  forget  to  follow-up  a  few 
months  later  on  men  who  have  not 
accepted  your  offers.  Circum¬ 
stances  may  have  changed.  Even 
if  they  have  not,  you  have  ex¬ 
pressed  your  company’s  continuing 
interest  in  the  individual. 

And,  a  final  important  don’t — 
don’t  forget  that  every  contact  with 
an  engineer  or  a  scientist  has  ef¬ 
fects  beyond  the  contact  itself. 

The  professional  grapevine,  as 
our  studies  show,  is  still  the  most 
heeded  information  source  about 
companies  as  employers. 

Poor  treatment  of  technical  peo¬ 
ple  soon  becomes  well  known;  good 
treatment  —  courteous,  competent, 
frank,  and  considerate — helps  cre¬ 
ate  a  good  recruitment  image  for 
your  company  that  pays  dividends 
in  future  hiring. 


■CFORC  ...  3  • 

w«r«  ut«d  to  mooturo  AC  ei^  IKI 
voltasM  • . .  civttorod,  to^vs,  wottaful, 
ittbtoct  to  ofror. 


APm. . .  3  trio  teb»*  mlnieloro 
VTVMs  intoyudty  built-in  now  or* 
olwoyi  on  hood  to  mMuro  ju«t  tti* 
poromotorr  yov  dotignoto. 


the  industry’s 
pioneer  &  complete  line  of 


MIUITAItV 

for  MII-E-5400A  b  MII-T-943A  application*. 


B  Soria* 
ruflgodiiod 
*ingl*-rang* 
AC  VTVM*  $160. 


E  Soria* 
Singto-rango 
AC  VTVA6*  $99.50 
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multi-rangn 
AC  VTVM  $199. 


G  Soria* 
ruggodiiod 
*ingl*  or 
multi-  rongo 
OC  VTVAA*  $136. 
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*ingi*-rang* 

OC  VTVM*  $(M.50 
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For  High  Accuracy— Broad  Band  Noise -Figure  Measurement 


Basic  Noise  Source 

CAT.  NO.  770 

Available  Noise 

Accurate  to  ±  0.1  db 

3  Noise  Heads 

Cover  1  kc  to  1000  me 

Portable 

Con  be  Operated  from 
117  V,  60  cycles  or  24  V  dc 


Through  refinement  of  a  basic  noise  generation  tech¬ 
nique — thermal  noise  from  a  heated  resistive  element — 
the  new  Kay  Therma-Node  achieves  high  accuracy  over 
an  extremely  wide  range  of  frequencies.  Therma-Node’g 
resistive  element,  contained  in  the  noise  head,  is  heated 
to  a  normal  2200“  K,  generating  adequate  noise-power 
for  accurate  noise  figure  measurements  to  10  db.  Nom¬ 
inal  fixed  available  noise  temperature  ranging  between 
2000  and  2400“  K  may  be  read  directly  on  the  panel 
meter  to  2%  accuracy.  A  single  tuning  element,  con¬ 
tained  in  the  noise  head,  provides  a  fixed  range  of  2  to 
500  me,  and  may  be  tuned  to  extend  the  range  to  1000 
me.  An  optional,  interchangeable  head  extends  measure¬ 
ment  down  to  1  kc.  Ambient  termination  is  supplied. 
Both  heads  have  output  impedances  of  50  ohms,  un¬ 
balanced.  Both  heads  can  be  used  without  connecting 
coaxial  cables,  thus  eliminating  cable  errors. 

A  selectable-impedance  noise  head,  covering  the  range 
.25  to  400  me,  and  furnishing  output  impedances  of  60, 
100  and  200  ohms,  balanced  and  unbalanced,  is  available 
as  an  accessory. 

The  inexpensive  resistive  element  in  the  Therma-Node 
noise  head  has  a  life  expectancy  of  10,000  hours  in  either 
intermittent  or  continuous  service.  Because  the  few 
active  components  in  the  Therma-Node  are  solid  state 
devices,  its  inherent  stability  results  in  long  term  ac¬ 
curacy  and  freedom  from  maintenance. 


SPECIFICATIONS 


STANDARD  NOISE  HEAD:  (Head  A  furnished  with 
ThermO'Node),  covers  2  to  1000  mc;  output  im¬ 
pedance  50  ohms,  unbolonced  N  type  connectors. 
Max.  VSWR,  variable  tuned,  1.1  from  10  to 
1000  mc. 

Max.  VSWR,  fixed  tuned,  1.1  from  10  to  100 
mc;  1.2  from  6  to  300  mc;  1.4  from  4  to 
400  mc;  2  from  2  to  500  mc. 


INTERCHANGEABLE  LOW  FREQUENCY  NOISE 
HEAD:  (Head  B),  covers  1  kc  to  350  mc;  output 
impedance  50  ohms,  unbalanced. 

Max.  VSWR  1.1.  from  3  kc  to  100  mc;  1.2  from 
2  kc  to  250  mc;  1.4  from  1  kc  to  350  mc. 


AMBIENT  SOURCE  PROBE  for  use  with  A  and  B 
Noise  Heads: 

Frequency  range — 0  to  1000  mc. 

Output  impedance — 50  ohms,  unbalanced. 
Max.  VSWR-1.1. 

Accuracy  of  indicated  temperature — ±1%. 


SELECTABLE-IMPEDANCE  NOISE  HEAD:  (Head  C) 
covers  0.25  to  400  mc,  bolonced  or  unbalanced 
output.  Selectable  output  impedances  of  50,  100 
and  200  ohms  ore  provided. 

Max.  VSWR — 1.1  from  1  to  75  me,-  1.2  from 
0.5  to  1(X)  mc;  1.4  from  0.25  to  400  mc. 
Max.  VSWR  difFerence  between  ombient  and 
hot  source  is  0.05  (hot  and  ambient  sources 
contained  in  same  probe). 

Weight:  8  pounds  in  carrying  case. 

Dimensions:  1 1 .5  x  8  x  4.75  inches. 

Operates  on  117  V,  60  cps,  or  24  V  dc. 

Price:  $495.00,  f.ob.  factory. 

Low  frequency  Noise  Head  (B):  $175.00. 

Selected  Impedance  Head  (C):  $125.00. 


t  Price  veries  with  Miertwm  Mtsa-Notfe  u$t6  •$  accessory. 
Ideally  suited  for  noist  fifure  measurement  in  radar  communication. 


WRITE  FOR  NEW  KAY  CATALOG 


SEE  US  AT  THE  IRE  SHOW  ICJ^  V  ELECTRIC 
BOOTHS  3512,  14,  16,  18  Dept.  E-3  Maple  Avenue,  Pine  Brook,  N.  J 


CApital  6-4000 
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lastromaal 

Frafotacy 

Naise  FigHre 

Ootpet  Impedance 

Price 

ti  Cat.  No. 

Range  (me) 

BMn  (00) 

(oRms) 

f.e.b.factery 

,Ueft-,\'ivk  240-B 

S-220 

0-16  at  50  Ohms 
0-23.1  at  300  ohms 

unbal.-50.  75,  150.  300,x 
bal.^100.  150,  300,  600.x 

$365  00 

17S-* 

50-500 

0-19 

balanced -300 

$365.00 

,lf<w-.\<vl'  403-k 

3-500 

0  19 

unbalanced  -50 

$365.m 

3000 

1-3000 

0-20 

unbalanced-50 

$790  00 

5*400 

0-23.6  depending 
on  impedance 

unbalanced  as  specified 

$1495.00 

Kiuii-.Kak  coo-A 

10-3000 

6-20 

unbal.  nom.  50 

$1965.00 

1120-26.500 

15  28  or  15.8 

waveguide 

t 

1120-26,500 

15.28  or  15  8 

waveguide 

$175.00  to 
$595.00 

TY 


H 


OR 


BUSl* 


Pick  a  crater.  Tycho,  Clavius,  or  you 
name  it.  Design  a  vehicle  that  will  hit 
it,  right  between  the  ringwalls.  When  you 
choose  subsystem  suppliers  to  contribute 
to  that  kind  of  accuracy,  check  this  out; 
Giannini’s  systems  capability  is  based 
on  ample  depth  of  experience  in 
Air  Data  Instruments,  Inertial  Instruments, 
Servo  Components.  From  that  depth  comes 
a  standard  of  performance  best  appreciated 
by  those  whose  projects  depend  on 
Giannini  subsystems  daily,  for  better  measurement 
and  control,  everywhere  on  earth  and  above  it. 
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THESE  AND  DOZENS  OF  OTHER  MEASUREMENT  AND 


CONTROL  SUBSYSTEMS  IN  DAILY  OPERATION  HAVE 


BUILT  THE  GIANNINI  REPUTATION  FOR  FASY 


SYSTEMS 


KNOWLEDGEABLE  DEVELOPMENT  OF 


BARREL^' HALF-A-MILE  LONG 

The  need  was  for  a  new  inertial  platform.  Small  and  light  enough  for 
tactical  missiles.  Yet  able  to  keep  the  boost  trajectory  gun-barrel-straight 
and  the  impact  dispersion  small.  •  First  to  answer  the  need  was  Giannini 
with  a  revolutionary  new  inertial  system  you  can  hold  in  your  hand  . . .  and  which  costs  one  tenth  as  much 
as  full  guidance.  •  This  startling  development  is  made  possible  by  Giannini's  diversified  capabilities  and  is 
based  on  two  exclusive  Giannini  components.  A  miniature  free  gyro.  And  an  ultra-miniaturized  accelerom¬ 
eter  which  senses  very  small  lateral  accelerations,  yet  ignores  the  high  g's  of  boost  thrust. 


PITCH  TRIM  COMPENSATOR  FOR  DC-8  JETLINER 

Problem... As  aircraft  proceed  into  the  transonic  speed  range,  aerodynamic 
trim  characteristics  change.  An  adjustable  Mach  computer  and  power 
package  were  needed  to  deliver  corrective  force  at  the  pilot's  control 
column.  •  Solution  ...  Giannini  delivered  a  small,  highly  accurate 
servocomputer-controller  with  a  pulse-modulated  output.  •  Douglas  now 
specifies  the  Giannini  Trim  Compensator  system  as  standard  equipment 
on  every  DC-8  delivered. 


THREE-AXIS  RATE  GYRO  SYSTEM  FOR  TITAN 

Flight  stabilization  of  the  Martin  Titan  required  a  package  gyro 
system— to  provide  the  highest  degree  of  performance 
stability,  accuracy  and  reliability  under  severe  environmental 
conditions.  •  Giannini  met  the  requirement  by  designing  a 
three-axis  gyro  system  for  flight  control  and  for  telemetering 
pitch,  roll,  and  yaw  rates.  Two  of  these  subsystems 
are  used  in  every  Titan.  a 


V 


-  ? 
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THIS  MAKES  GOOD  SENSE:  HE  WHO  KNOWS  A  | 
MOST  ABOUT  ALL  THE  PARTS  CAN  BEST  PUT  THEM 
TOGETHER  INTO  A  WHOLE  THAT  WORKS.  ONLY  ||  [' 

GIANNINI  HAS  PROVEN  EXPERIENCE  IN  SUPPLY-  - 

ING  ALL  OF  THESE  COMPONENTS 


Success  in  the  design  and  production  of  inertial 
instruments  puts  o  premium  on  the  maker's  experi¬ 
ence.  For  more  than  a  decade,  Giannini  has  been 
developing  outstanding  inertial  components  for  the 
nation's  missiles  and  spacecraft.  The  line  includes: 
Gyros,  Rote  and  Free.  High-level  AC  or  DC 
output.  AC  and  DC  electrically  powered  rotor.  Pyro¬ 
technic  rotor.  High  reliability  in  presence  of 
unfriendly  environments.  Accelerometers, 
Linear  and  Statistical.  Environments:  normal, 
high-temperature,  intense  nuclear  radiation. 
Integrating  Acceleration  Switches.  Used  by 
virtually  all 
prime  contractors 


Giannini  Air  Data  Instruments  offer  you  the  widest 
choice  in  the  industry.  For  years  they  have  set 
avionic  standards  and  served  as  building  blocks  for 
control  and  flight  test  subsystems.  The  Air  Data  line 
includes:  Absolute,  Differential  and  Gage 
Pressure  Transducers  —  Servoed  Pressure  and 
Pressure  Ratio  Instruments  —  Probe  and  Vane 
Sensors.  All  give  evidence  of  a  progressive  en¬ 
gineering  philosophy  that  emphasizes  originality, 
simplicity,  flexibility. 


SERVO  COMPONENTS 

The  Giannini  line  of  precision  potentiometers  and 
special  electromechanical  devices  meet  standard 
and  special  needs  for  all  types  of  high-performance 
servo  systems.  Included  are:  Precision  Potentiom¬ 
eters.  Linear  and  non-linear.  Single-turn  and 
multi-turn  rotary.  Low-torque  models.  Rectilinear 
units  with  or  without  spring  loading.  Unique 
Spiralpot®  with  infinite  resolution  from  a  wire- 
wound  element.  Stepping  Motors  —  Segmented 
Torquers  —  Milliwatt  Motors.  More  reasons  why 
Giannini  serves  aerospace  engineering/manage¬ 
ment  fast  and  well ...  in  design,  liaison,  production, 
field  service. 


FACILITIES  ...  A  PLANNED  FLEXIBILITY^ 

Every  Giannini  product  is  designed  to  solve  a 
specific  problem.  Often,  a  problem  never  before 
solved.  This  colls  for  utmost  flexibility.  In  design. 
In  manufacture. 

At  Giannini,  flexibility  is  management-planned  and 
management-guided  v/ith  emphasis  on  these  basics: 
Qualified  personnel.  Continuous  training.  A  core  of 
proved  principles  and  procedures.  Awareness  of 


schedules.  Control  of  critical  processes.  Responsi¬ 
bility  with  authority. 

These  basics  guide  the  work  of  all  Giannini  depart¬ 
ments  and  echelons.  You  benefit  from  them  when 
you  choose  Giannini  as  your  contractor  for 
advanced  subsystems  management  and  creative 
development  programs.  ^ 


SALES  ENGINEERING  OFFICES 

Ask  a  Giannini  representative  to  call  for  a  friendly,  informative  talk  about 
your  system  and  component  needs.  You'll  find  he  has  been  selected  for  high 
technical  competence  and  for  his  attitude  of  helpful  service. 


CALIFORNIA 

918  East  Green  Street 
Pasadena,  California 
Murray  1-7152 
SYcamore  3-2101 


ILLINOIS 

8  South  Michigan  Avenue 
Chicago  3,  Illinois 
ANdover  3-5272 


WASHINGTON 

2558  Westpath  Way 
Washington  16,  D.C, 
OLive  4-0047 


NEW  YORK 

Empire  State  Bldg. 
New  York  1,  N.  Y. 
CHickering  4-4700 


OHIO 

3524  Blocker  Drive 
Dayton  20,  Ohio 
AXminster  9-7383 


TECHNICAL  LITERATURE 

Like  a  parabolic  antenna  to  the  space  pilot,  case 
studies  and  other  Giannini  technical  literature 
focus  valuable  information  and  guidance  for  those 
with  advanced  design  and  project  responsibilities. 
Please  order  by  title  or  number. 


System  Case  Studies  5.  Engine  Pressure  Ratio  Sys1 

for  Jet  Aircraft 

1 .  Trim  Compensator  for  ^  Null  Balance  Transducer 

Jet  Liner  System 

2.  Stall  Warning  System  for  _  .... 

^  Component  Data 

Douglas  Cargomaster 

3.  Compact  True  Airspeed  Instruments 

.  X  D  j  8.  Inertial  Instruments 

Computer  for  Rugged 

Environment  ’•  Components 

4.  Voltage  Monitor  for  Telemetry  Monthly  Moiling 

System  10.  Giannini  Technical  Notes 


Giannini  Controis  Corporation 


918  East  Green  Street,  Pasadena,  Gilif. 


I _ _ _ J  Explore  new  career  openings.  Write  to  Giannini's  Director  of  Technical  Personnel. 

See  these  and  other  products  for  systems  engineering  at  the  Giannini  display.  Booths  1428-30,  I.R.E.  Show,  New  York  Coliseum,  March  21-24, 
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IRE  committee  members  offer  tips  on  .  ,  . 


How  to  See  the  Show 


Georg*  W.  Bailey,  Chairman,  IRE  Qeneral  Committeo 

•  Study  the  Guide  for  an  overall  picture  of  the 
show. 

•  Note  that  the  exhibits  are  divided  into  three  sec¬ 
tions; 

First  and  second  floors — components. 

Third  floor — complete  equipment,  test  instru¬ 
ments  and  systems. 

Fourth  floor — production  items. 

•  Use  the  map  to  plan  a  route  alon?  the  “avenues” 
that  interst  you. 

•  Study  the  “Product  Information  Service  Section” 
for  locations  of  exhibits. 

•Your  registration  is  for  the  entire  IRE  conven¬ 
tion  ;  once  registered  you  are  admitted  to  all  technical 
sessions  and  to  all  of  the  exhibits  by  showing  your 
badge. 

Leo  J.  Chamberlain,  IRE  Registration  Committee 

•  Key  to  success  is  to  have 
a  well  worked  out  plan  of 
attack.  Study  pre-publicity 
about  the  show  prior  to  going. 
Be  certain  to  jot  down  equip¬ 
ment  and  speeches  of  interest. 

On  arrival,  study  Guide 
book  for: 

•  General  organization  of 
exhibits. 

•  Specific  exhibitors  of 
equipment  in  your  field  of  in¬ 
terest  (from  Product  Infor¬ 
mation  Service  section  of  Guide). 

•  If  the  list  of  exhibitors  is  long,  read  description 
of  equipment  on  di.splay  under  company  listing  in 
“Whom  and  What  to  See,”  and  check  those  of  most 
interest. 

•  See  main  competitors. 

•  Look  over  Index  to  Session  Topics  for  technical 
papers. 

•  Check  titles  of  papers  of  interest ;  read  abstracts 
to  weed  out  those  less  rewarding  to  you.  Take  a  quick 
look  at  papers  in  seemingly  unrelated  fields  for  pos¬ 
sible  connection  with  your  interest.  This  step  often 
pays  dividends. 

•  Coordinate  your  exhibit  time  with  time  and  loca¬ 
tion  of  technical  sessions. 

•  And,  finally,  in  the  rush  of  the  convention,  don’t 
forget  this;  coordinate  your  exhibit  time  with  time 
and  location  of  technical  sessions. 


Raymend  E.  LofFerty,  IRE  Hospitality  Committee 

•  Using  the  Guide,  list  exhibits  of  interest  to  you. 

•  Map  out  the  shortest  route  to  cover  these  exhibits. 

•  Check  in  the  Guide  exhibits  of  special  interest. 

•  After  completing  your 
initial  tour,  start  a  systematic 
inspection  of  the  entire  show, 
particularly  those  booths 
checked  during  the  first  tour. 

•  Have  a  pocket  stamp  made 
with  your  name,  position,  com¬ 
pany  affiliation,  and  address 
for  filling  out  literature  re¬ 
quest  forms. 

•  Wear  comfortable  shoes. 

•  Inquire  at  the  Hospitality 
Desk  in  the  Silver  Corridor  of 
the  Waldorf-Astoria,  about 

tickets  for  radio  and  tv  broadcasts  and  for  guided 
tours  around  town. 


E.  K.  OanneN,  IRE  Publicity  Committee 

Before  the  convention: 

•  Study  program  of  papers, 
exhibits  and  .special  events. 
Work  out  tentative  time 
schedule. 

•  Watch  the  various  tech¬ 
nical  journals  for  special  late 
announcements. 

•  Send  in  reservations  in 
advance  for  cocktail  party  and 
banquet. 

During  convention: 

•  Register  immediately  and 

get  convention  Guide. 

•  Study  Guide  thoroughly,  particularly  “Products 
Information  Service  Section”  in  rear  where  exhibits 
are  listed  by  equipment. 

•  Plan  to  make  at  least  two  trips  to  the  Coliseum : 
one,  a  quick  trip  of  the  whole  show,  making  notes  of 
exhibits  of  interest;  two,  go  back  to  exhibits  of 
special  interest. 

•  Start  out  on  the  top  floor  and  work  down ;  phys¬ 
ically,  it’s  easier. 

•  Before  leaving  convention,  place  orders  for  tech¬ 
nical  papers  you  want  at  the  convention  desk  at 
either  the  Coliseum  or  the  Waldorf. 
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TYH  S04  OSCaiOKOf* 


iniiiOMTw 


The  Type  503  is  a  difPerential-input  X-Y  oscilloscope  with 
the  additional  features— linear  sweeps,  dependable  trig¬ 
gering,  sweep  magnifier,  bright  trace,  amplitude  calibrator 
— desirable  for  general-purpose  applications. 


The  Type  504  has  the  basic  features  desirable  for  most 
general-purpose  applications — sensitive  vertical  amplifier, 
linear  sweeps,  easy  triggering,  amplitude  calibrator. 


FREQUENCY  RESPONSE 

dc  to  450  kc 

VERTICAL  AND  HORIZONTAL 
AMPLIFIERS 

Oifforential  input  at  all  ottonuator 
sottings. 

1  mv/cm  to  20  v /'em  in  14 
calibrotod  stops. 

Continuously  voriable  between  steps, 
and  to  approximately  50  v/cm 
uncalibrated. 

Constant  input  impedonce  at  all 
sensitivities  (standard  lOX  probes 
can  be  used). 

SWEEP  RANGE 

1  ;isec/cm  to  5  sec/cm  in  21 
colibroted  steps. 

Sweep  time  odiustoble  between  steps, 
ond  to  approximately  12  sec.'cm 
uncolibroted. 

SWEEP  MAGNIFICATION 

X2,  X5,  X10.  X20,  and  X50 
Magnification. 


AMPLITUDE  CALIBRATOR 

500  mv  and  5  mv  peak  to-peak 
square  wave  voltages  are  avoilable 
from  front  panel. 

3-KV  ACCELERATING  POTENTIAL 
5-inch  Tektronix  ert  provides  bright 
trace,  8  cm  by  10-cm  viewing  area. 

EASY  TRIGGERING 

Fully  automatic,  amplitude-level 
selection  on  rising  or  falling  slope 
of  signal,  or  free-run  (recurrent). 

AC  or  DC  coupling,  internal, 
external,  or  line. 

REGULATED  POWER  SUPPLIES 

All  critical  dc  voltages  electronically* 
regulated,  plus  regulated  heater 
supplies  for  the  input  stages 
of  both  omplifiers. 

SIZE  AND  WEIGHT 

13vrh,  9*4"  W,  2iy2''d— 

29  Iht. 


FREQUENCY  RESPONSE 

dc  to  450  kc 

VERTICAL  AMPLIFIER 

5  mv/cm  to  20  v/cm  in  12 
colibroted  steps. 

Continuously  variable  between  steps, 
and  to  opproximotely  50  v/cm 
uncolibroted. 

Constant  input  impedance  at  ell 
sensitivities  (standard  10X  probe 
con  be  used). 

SWEEP  RANGE 

1  /isec/cm  to  0.5  sec/cm  in  18 
colibroted  steps. 

Sweep  time  odiustoble  between  steps, 
ond  to  opproximotely  1 .2  sec/cm 
uncalibrated. 

AMPLITUDE  CALIBRATOR 

500  mv  and  25  mv  peak-to-peok 
squore-wave  voltoges  are  qvailqblt 
from  front  panel. 


HORIZONTAL  INPUT 

0.5  v/cm,  with  variable  attenuator. 

3-KV  ACCELERATING  POTENTIAL 
5-inch  Tektronix  ert  provides  bright 
trace.  8  cm  by  10-cm  viewing  area. 

EASY  TRIGGERING 

Fully  automatic,  amplitude-level 
selection  on  rising  or  falling  slope 
of  signal,  or  free-run  (recurrent), 

AC  or  DC  coupling,  internol, 
externol,  or  line. 

REGULATED  POWER  SUPPLIES 

All  criticol  dc  voltoges  electronically* 
regulated,  plus  reguloted  heater 
supplies  for  the  input  stages  of  the 
verticol  amplifier. 

SIZE  AND  WEIGHT 

nvi''  h,  9%*  w,2iy,''d— 
opproximotely  29  Ibt. 
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GENERAL-PURPOSE 

Oscilloscopes 

Introduce  TEKTRONIX  QUALITY 
to  the  DC-to-450  KC  RANGE 


The  Tektronix  Type  503  and  Type  504  are  the  first 
of  a  family  of  new  oscilloscopes  for  the 
DC-to-450  KC  application  area. 

*  Both  feature  high  reliability,  simple  operation,  light  weight, 

*  Each  excels  in  performance  characteristics  in  its  class. 

*  Both  now  established  as  production  instruments. 


Rack-mounting  models 
will  be  available, 
of  course! 


P'itet  for 

’®*  503,  504 

announced 


Tektronix,  Inc. 

P.O,  Box  831  *  Portlond  7,  Oregon 

Phone  CVpress  2-261 1  •  TWX-PO  311  •  Coble:  TEKTRONIX 


TQCTRONIX  PlfLD  OPPICtSt  N.  •  AHonto,  Go.  •  (Towson.  Md.)  •  BoeronlLexmgfon,  Mom.)  •  IvRolo,  N  Y.  •  CHicogo  (Pork  R'dge.  HI.)  •  Clevelond,  OHto  •  Dollos,  Teaoi  •  Doyton> 

Ohio  *  Denver,  Colo.  *  Detroit  (LotKrup  Vtl'oge,  MicK.)  *  EndKott  (EndweM.  N.Y.)  •  Greensboro,  N.C.  *  Houston.  Teaos  *  Konsos  Crty  (Mission.  Kon.)  •  lost  los  An^es.  Colif.  *  West  Los  Angeles.  Coirf.  *  AAmv 
neopolis,  Minn.  •  New  York  City  Areo  (Albertson,  L.I..  N.Y.  •  Slomford.  Conn.  •  Ureon,  N.J.)  •  Orlondo.  Ho  •  HtibdelpHio,  Po  •  Phoenia,  ($cottsdo4,  Ar»i.|  •  Son  Diego.  Colif.  •  Son  Proncisco  (Polo  Aho,  CoM.)  •  St. 
Petersburg.  Pto.  •  Syrocuse,  N.Y.  •  Toronto  (Willowdole.  Ont )  Conodo  •  WasKin5|ton,  D  C.  (Annondole.  Yo.) 

YIKTROMIX  INOlPiftRIPiO  RIMittMTATIVIS:  Howthorne  Electronics,  Portlond,  Oregon  •  Seottle.Wosbington.  Tektronti  is  represented  in  twenty  overseos  countries  by  quoliHed  engineering  orgon«ottonSb 
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A  DIVISION  OP  TEXTRON  ELECTRONIC^  INC.,  1102  Stato  Stroot,  Now  Hovon  11,  Conhl. 


NEW  seminar  series  in  practicai 

vibration  testing  starts  April  at  MB 


The  important  advances  in 
environmental  testing  come  from  MB 


Attendance  at  MB  seminars 
is  limited  to  12  students  per 
session  in  order  to  provide  all 
with  ample  opportunity  to 
enter  discussions  and  receive 
full  benefit  of  laboratory 
equipment. 


MB  ELECTRONICS 


Every  month  12  students  “graduate”  from  MB’s  seminar  in  Complex  Vibration  Practice. 


They  return  to  the  complex  world  of  aircraft,  missiles  and  electronics  better 
equipped  to  handle  the  increasingly  complicated  requirements  of  vibration  testing. 


These  well-known  seminars  were  inaugurated  by  MB  to  familiarize  engineers  and 
technicians  with  the  theory,  design  and  operation  of  complex  test  equipment. 


Results  of  these  valuable  training  courses  have  been  so  successful  that  MB  is  pleased 
to  announce  a  new  series  to  run  concurrently  with  the  seminar  on  theory.  The  new 
seminar,  starting  this  April,  will  emphasize  practical  application  of  test  equipment. 


The  initiation  and  continuance  of  these  seminars  is  another  demonstration  of  MB’s 
leadership  in  the  field.  They  are  good  reasons  why  more  and  more  engineers  look 
to  MB  for  continuing  progress  in  the  field  of  environmental  testing. 


ROTARY 


LOW-POWER 
TYPE  i 


48-Hour  Order  Handling  Procedures  and 

Fast  Transportation  Methods  Assure  Quick  Delivery 


Now  you  can  get  fast  delivery  from  stock  of  popular  Oak 
rotary  switches. 

Order  them  as  completely  assembled  units  or  as  sub- 
assemblies  in  quantities  from  1  to  249.  All  stock  switches 
have  one  fixed  and  one  adjustable  stop;  grooved  shafts 
for  “break-ofT’  to  desired  length;  double-wiping  contacts 
of  silver-plated  brass  (shorting  and  nonshorting  types). 
Finishes  withstand  the  SO-hour  salt  spray  test,  enabling  the 
switches  to  be  used  in  most  nulitary  as  well  as  commercial 
applications. 

These  are  the  same,  quality  OEM  switches  which  have 
formerly  been  available  only  as  custom  units  in  large  pro¬ 
duction  quantities.  For  years  they  have  been  the  industry’s 
standard  in  all  types  of  electronic  equipment. 

Don’t  wait,  call  your  Oak  representative  or  the  factory 
for  complete  details  today. 


•  124  Different  Sizes  and  Types 

•  Supplied  Fully  Assembled  or  as 
Subassemblies 

•  Subassemblies:  Sections,  Shafts 
with  Index,  Strut  Screws,  Spacers, 
Miscelianeous  Hardware 


•  Phenoiic  and  Steatite  Grade 
Insuiations 


•  1  to  4  Sections— 2  to  23  Positions 

•  Shorting  and  Nonshorting 


Send  For  Catalog  399  Showing  Complete 
Stock  Line  and  Prices.  Quantities 
Available  on  Letterhead  Request. 


7n|/L  "Wtwr  m.  SWITCHES  CHOPPERS  VIBRATORS 

/-  Ml.  CO**  ROTARY  SOLENOIDS  TUNERS  TIMER 

^  ELECTRONIC  SUBASSEMBLIES 

1260  Clybourn  Avenue,  Dept.  G,  Chicago  10,  Illinois  •  Phone:  MOhawk  4-2222 
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BABCOCK 
BR-7  RELAY 


Subminiature  10  amp, 

OPDT  relay  with  0.2'  grid  spaced 
header  accepts  30g  vibration 
$^10  —  2000  cps,  50g  shock  1 
millisec.  over  range  of  — 65°C  to 
125”C.  100,000  op.  min.  @+ 1 25'C. 

L  Meets  Mil  R  5757C,  25018. 

Bulletin  BR-592.  A 


BABCOCK 
BR-IS  RELAY 


Miniature, hermetically  ™  ♦ 
sealed  BR-ISZ  requires  '' 
only  5  mw  power,  features  very 
critical  pull-in  to  drop-out  ratios, 
100,000  op.  min.  and 
I  — 65°Cto  125°C  ranges. 

L  Meets  Mil  R  5757C, 

6106C,  25018.  J 

Bulletin  BR-593. 


New  Babcock  i 
to  amp  Magnetic  Latching  Relay 

New  subminiature  Model  BR-9, 
meets  Mil  R  5757C.  25018,  with  i 
k  vibration  to  30g  @10  — 2000  cps,  A 

^  50gshock@ll  millisec  over 

— 65°C  to  125°C  range.  ^^^A 
Bulletin 


MAGNETOHYDRODYNAMICS  .  .  . 

A  Research  Field  to 


BABCOCK  RELAYS 


BABCOCK 
BR-8  RELAY 


Subminiature  -,  .  .  ,, 

A.  C.  or  D.  C.  crystal  ''  " 

can  relay,  250,000 op.  min. @+25'C. 
Vibration,  30g,  40,  —  2000  cps.  at 
— 65‘C  to  +125°C.  Available  with 
adjustments  for  repeatability 
over  millions  of  operations. 
Meets  Mil  R  5757C.  25018. 
Bulletin  BR-591. 


BABCOCK  RELAYS,  INC. 

1640  Monrovia  Ave.,  Costa  Mesa,  Calif. 


Dr.  Arthur  Kontrowiti  (left),  director  of  the  Avco-Everett  research  lab,  and  Or.  Richard 
J.  Rota,  senior  scientist  in  charge  of  experiment,  view  company's  experimental  magneto¬ 


hydrodynamics  (MDH)  power  generator  as  H 
bulbs  for  first  time 


The  field  of  magnetohydrody¬ 
namics — MHD — is  taking  on  new 
significance  for  the  electronics  in¬ 
dustry  this  week. 

Three  main  spheres  of  activity 
bear  watching: 

1.  R&D  on  ion  propulsion  of 
space  vehicles. 

2.  Development  of  a  controlled 
nuclear  fusion  reactor. 

3.  Improved  designs  for  MHD 
generators,  making  them  competi¬ 
tive  with  existing  electrical  power 
sources. 

These  developments  were  high¬ 
lights  at  the  MHD  symposium  held 
recently,  by  the  basic  science  com¬ 
mittee  of  the  AIEE,  at  the  Uni¬ 
versity  of  Philadelphia. 

Surprising  Attendance 

Attendance  at  the  meeting  far  ex¬ 
ceeded  expectations.  More  than  300 
persons  were  present.  This  is  three 
times  the  number  such  a  sympos¬ 
ium  would  have  attracted  a  year 
ago,  officials  said. 

It  was  evident  at  the  meeting 
that  the  range  of  interest  in  MHD 
is  rapidly  exiianding.  Aircraft  com- 


tuccMifully  lights  a  bank  of  228  50-watt 


panics  are  interested  in  flight  ap¬ 
plications  and  power  conversion. 
Universities  and  research  founda¬ 
tions  are  active  in  fusion  research. 
Utility  companies  are  wondering 
how  soon  a  practical  rotationless 
generator  will  become  available. 

Magnetohydrodynamics  is  the 
study  of  plasma  physics,  or,  loosely 
defined,  the  study  of  ionized  matter. 

The  papers  presented  at  the  sym¬ 
posium  were  divided  into  four  main 
categories.  One  category  was  com¬ 
munications  and  diagnostics,  which 
was  concerned  with  the  funda¬ 
mentals  and  measurements.  For 
example,  how  well  can  information 
signals  be  transmitted  through  the 
plasma  sheath  surrounding  a  re¬ 
entry  space  vehicle?  A  second  ses¬ 
sion  dealt  with  application-research 
into  methods  of  converting  the  en¬ 
ergy  in  a  plasma  into  electrical 
energy,  without  use  of  gas  turbines 
and  generators. 

'Electronic  Rocket' 

A  third  session  was  directed  at 
research  on  devices  for  harnessing 
the  energy  of  nuclear  fission.  Here 


52  CIRCLE  52  ON  READER  SERVICE  CARD 


MARCH  11,  1960  •  ELECTRONKS 


i 

I 


I 


Watch 


the  problem  is  to  contain  the  plasma 
at  the  very  high  temperatures 
necessary  for  fusion  to  be  self-sus¬ 
taining.  Thus  far,  strong  magnetic 
fields  offer  the  best  promise  of 
bottling  up  the  fusion  process, 
whose  temperatures  would  other¬ 
wise  destroy  existing  man-made 
containers. 

The  last  session  investigated 
flight  applications  of  MHD.  Re¬ 
search  work  indicates  the  feasibility 
of  practical  thrust  generators  using 
electrical  energy  to  accelerate 
atomic  particles  to  produce  thrust 
in  much  the  same  way  as  does  a 
rocket  engine.  With  relativistic 
velocities,  comparatively  few  ions 
would  need  to  be  expelled  from  a 
space  vehicle’s  electronic  rocket  to 
contribute  sufficient  thrust  to  con¬ 
trol  the  vehicle. 


I.R.E.  SHOW 
NEW  YORK  COLISEUM 
MARCH  21-24 

FOR  THE  NEWEST  IN 

TELEMETERING  and 
COMMUNICATION 
EQUIPMENT  from 
NEMS-CLARKE  CO. 


English  Radar  Unit 
To  Tour  Europe 

London — These  items  are  in  the 
electronics  industry  news  this  week: 

•  As.sociated  Electrical  Industries 
Ltd.,  of  London,  is  sending  a  spe¬ 
cially-designed  marine  radar  unit 
on  a  five-month  tour  of  eight  Euro¬ 
pean  countries  to  boost  exports. 

Nations  to  be  visited  include  Bel¬ 
gium,  Holland,  Germany,  Denmark, 
Sweden,  Norway,  France  and  Italy. 

•  Duplicate  10-centimeter  surveil¬ 
lance  radar  transmitters  with  four 
display  consoles  have  been  ordered 
from  Cossor  Radar  and  Electronics 
Ltd.,  of  London,  by  the  Yugoslav 
government  for  Belgrade’s  air  ter¬ 
minal. 

Two  of  the  four  displays  will  be 
used  by  air  traffic  control  opera¬ 
tions.  The  others  will  be  for  ap¬ 
proach  control  and  monitoring. 

•  A  four-camera  mobile  outside 
broadcast  van,  ordered  from  EMI 
Electronics  Ltd.,  of  Hayes,  will  be 
delivered  in  June  to  the  Hungarian 
Broadcasting  Authority. 

Four  sound  and  video  outputs 
from  the  vehicle  allow  independent 
distribution  of  signals  to  monitors 
w’hen  the  vehicle  operates  as  a 
studio  control  room. 


Tuning  Rongn  .  30-260ni<  (two  bondt:  30-60nic, 

60-360nic  <wi)ch«d) 

NeiM  Fiflur*  .  6db  monimuni 

Input  Impndancn  .  90  ehmt  unbolancpd  lo 

Typ*  N  cpnnpcter  on  rpor  opren 

IF  Rninclion  .  65db  minimuni 

Imogp  Rpinctien  .  60db  mininiuni 

IF  .  21.4inc 

IF  Bondwidlhc  300lic,  30lic  (twltchobln  from  Irani 

ponnl) 

Fewar  Inputs  Il3/230v  AC,  90/60  cyclos,  lOOw  approx. 
Si<a  .  19"  wida,  31/1'  high,  19"  maximum  dapth 


rTEIs/lS’  OLARKE  CO 

919  JESUP-BLAIR  DRIVE 

conponiz  SILVER  SPRING 

amca.ca  MARYLAND 


CIRCLE  53  ON  READER  SERVICE  CARD  53 


ELECTRONICS  •  MARCH  11,  1960 


with  traditional 

Allen-Bradley  Reliability 


ALLEN - 
BRADLEY 


Ceramic  wafer 


Standard  A-B  VS-wott 

composition 

resistor 


Smallest  hot- 
molded  resistor 
ever  made 


Ceramic  holder 
for  resistors 


World's  smallest 
capacitor;  tubular 
ceramic— to  1500 


Pellet  type  resistor 


_  ,  .  Precision  metal 

Dumbbell  capacitor  g.ij 


Doughnut  ferrite  torroid 


Wafer  type 
ceramic  capacitor 


Hot-molded  resistors 
in  ceramic  wafer 


Ceramic  capacitors 
in  ceramic  wafer 

Enlarged  2^/^  times 


High  capacity 
ceramic  capacitor 


Hot-molded 
resistor  plate 


Allen-Bradley  has  developted  a  variety 
of  remarkable  micro-miniature  components. 

These  components  include  standard  types  for  wafer  con¬ 
figurations,  as  well  as  several  unique  units  which  would  seem 
to  hold  extremely  interesting  possibilities  for  future  develop¬ 
ments.  In  addition,  A-B  research  has  succeeded  in  removing 
the  major  hurdle  in  connection  with  consistent  “reliability.” 
This  [termits  the  production  of  fantastically  small  compo¬ 
nents.  For  example,  the  hot-molded  resistors  for  wafer 
moimting  are  only  0.155'  long  and  0.025'  in  diameter. 

These  achievements  in  the  field  of  micro-miniature  com¬ 
ponents  typify  the  advanced  engineering  at  Allen-Bradley. 
Naturally,  we’ll  be  very  happy  to  help  you  with  your  minia¬ 
turization  problems. 

Allen-Bradley  Co.,  110  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


Quality 

Electronic  Components 


In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


\  Standard  A-B  2-watt 

1  composition  resistor 

i  (actual  body  size 

■ 

r  ''As'  long) 
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GENERAL  PL 


TE  CLAD  METALS 


One  of  e  series  illustritinf  how  General  Plate  Clad  Metals  help  uncover  new  horiaons  in  one  of  many  fields  of  engineerint  Kcomplishments;  ELECTRONICS! 


New  Products  made  with  New  Materials... 
New  Processes... 

USED  IN  NEW  AND  DIFFERENT  WAYS 


Tin  Clad  nickal  usad  as  gar* 
manium  cradia  basa  tab  sup- 

fiort.  The  strength  of  nickel  and 
he  solderability  of  tin  combine 
to  solve  a  variety  of  physical  and 
mechanical  problems. 


Among  the  important 
contributions  to  the  suc¬ 
cess  of  transistors  is  the 
use  of  General  Plate  tin 
clad  nickel  used  as  the 
germanium  cradle  base  tab  support.  In  this  one  piece 
of  clad  metal,  the  strength  of  nickel  and  the  solder- 
ability  of  tin  were  combined  to  solve  a  variety  of 
physical  and  mechanical  problems.  This  made  it  pos¬ 
sible  to  eliminate  expensive  hand  assembly  of  minute 
pieces,  or  electroplated  material  that  might  contain 
gas  or  present  a  porous  surface  with 
resulting  unsatisfactory  performance. 


General  Plate  tin  clad  nickel  is  but  one  of  over  400 
different  combinations  of  clad  metals  available  which 
are  finding  wide  use  in  industry  after  industry.  New 
combinations  are  being  developed  constantly. 

No  matter  what  your  metal  problem,  it  will  pay 
you  to  consult  with  Metals  &  Controls  Division 
Engineers.  Their  vast  experience  in  cladding  precious 
to  base  or  base  to  base  metals  can  overcome  your 
metals  engineering  problems  with  multiple  property 
requirements  .  .  .  often  reduce  costs,  too.  Write  for 
information  today. 


Texas  Instruments 

INCORPORAT  ED 

METALS  •  CONTROLS  DIVISION 
I30S  FOREST  STREET  •  ATTLEBORO.  MASS. 


6«Mral  Hat*  FraSieti:  Clad  Mtlilt  •  Eltctrical  Conlaett  •  Truflai®  Tharmostat  Matal  • 


GENERAL  PLATE  PRODUCTS 

Platinum  Matala  •  Reactof  Malalt  •  Radio  Tuba  i  Translator  Matats 
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Preferred  by  Industry 

: :  research  and  deve,opmen._are  bull,  ,o  the  same  tradition  ordamr'""" 


■Cr 


■/.  r 


1 


...OHMITE 

•  I 


Request  Catalog  from 

Ohmite  Manufacturing  Company 

3637  Howard  Street,  Skokie,  Illinois 


f 


4 


RHEOSTATS 
POWER  RESISTORS 
PRECISION  RESISTORS 
VARIABLE  TRANSFORMERS 
TANTALUM  CAPACITORS 
TAP  SWITCHES 
RELAYS  •  R.F.  CHOKES 
GERMANIUM  DIODES 
MICROMODULES 


i 

i 


LeTourneau -Westinghoi/se  gives  heavy-equipment  customers  swift,  direct-from-factory  service  via  AIR  EXPRESS. 


Air  Express  gets  road  scraper  back  to  work  fast! 

This  giant  dirt-moving  scraper  stands  idle.  A  replacement  contactor  switch  was  needed.  The  local 
distributor  found  the  item  temporarily  out  of  stock.  But  one  phone  call  and  Air  EXPRESS,  the 
nation’s  most  complete  air-ground  shipping  service,  sped  a  replacement  direct  from  manufacturer 
to  construction  site.  Once  again,  dependable,  convenient  Air  Express  saves  a  modern  business 
time  and  trouble.  Small  wonder  that  so  many  of  today’s 
sales-minded  concerns  use  this  low-cost  service  even  ^ 

for  day-to-day  shipments.  Why  don’t  you  let  AlR  EXPRESS  ^ 

—jet -age  wings  of  modern  marketing— get  your  firm’s 
products  FIRST  TO  MARKET  .  .  .  FIRST  TO  SELL! 


CALL  AIR  EXPRESS  DIVISION  OF  RAILWAY  EXPRESS  AGENCY  •  GETS  THERE  FIRST  VIA  U.  S.  SCHEDULED  AIRLINES 
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General  Motors  pledges 


AC  Seeks  and  Solves  the  Significant— With  GM’s  support,  AC  is  taking  giant  strides  toward  leadership  in 
the  international  technological  race.  And  AC  Reliability— characteristic  of  every  aspect  of  AC’s  operation 
—plays  a  large  role.  It  results  in  such  successes  as  AChiever  inertial  guidance  for  Thor . . .  and  the  more 
sophisticated  AChiever  being  built  for  Titan.  /  This  is  AC  QUESTMANSHIP.  It’s  the  scientific  quest  for 
new  ideas,  rwethods,  components  and  systems  ...  to  promote  AC’s  many  projects  in  guidance,  navi¬ 
gation,  control  and  detection./  To  Mr.  Harold  C.  Yost,  AC  Director  of  Reliability,  Questmanship  is  “the 
direction  of  scientific  disciplines  to  achieve  optimum  reliability.’’  His  group  constantly  seeks  improvement, 
“making  creative  contributions  in  every  area  from  basic  design  to  field  operation’’.  That  takes  engineers 
with  broad  knowledge,  imagination  and  experience.  /  You  may  qualify  for  our  specially  selected  staff 
...  if  you  have  a  B.S.,  M.S.,  or  Ph.  D.  in  the  electronics,  scientific,  electrical  or  mechanical  fields,  plus 
related  experience.  If  you  are  a  “seeker  and  solver’’,  write  the  Director  of  Scientific  and  Professional 
Employment,  Mr.  Robert  Allen,  Oak  Creek  Plant,  Box  746,  South  Milwaukee,  Wisconsin. 
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ACADEMICALLY  SPEAKING 

Schools  Map  New  Projects 


(ADVERTISEMENT) 

On  the  Market . . . 

COINCIDENCE  THYRATRON 

double  or  triple  control 

The  KP-80  is  the  first  ion  deflection 
thyratron.  It  is  a  triple  control  coinci¬ 
dence  tube  which  greatly  simplifies 
control  circuitry.  The  tubes  have  three 
control  electrodes  for  double-  or  triple- 
coincidence  circuit  functions. 

The  tubes  are  used  in  computers, 
automation  control  apparatus,  con¬ 
veyor  selector  systems,  coding  and 
programming  devices,  counters,  etc. 

In  addition  to  the  customary  shield, 
there  are  two  sym¬ 
metrical  control  elec¬ 
trodes  which  have 
equal  sensitivity.  In 
double  -  control  cir¬ 
cuits,  a  signal  on 
only  one  grid  (up  to 
and  exceeding  plus 
40  volts)  will  not  fire 
the  tube,  but  small 
(4.5  volt)  simultaneous  signals  on  both 
grids  cause  conduction.  In  triple  con¬ 
trol  circuits,  three  simultaneous  signals 
are  required  for  conduction  and  sig¬ 
nals  (up  to  20  volts)  applied  to  any 
one  or  two  grids  will  not  fire  the  tube. 
More  than  a  dozen  circuit  components 
are  eliminated  by  the  KP-90  in  double 
control  circuits,  and  triple  coincidence 
circuits  eliminating  more  than  two 
dozen  precision  components  ore  also 
possible.  The  KP-80  has  a  6.3  volt,  150 
mA  heater  cathode,  with  an  anode  op¬ 
erating  voltage  of  150  v. 

A  subminiature  tube,  the  KP-150  is 
also  available  for  double  coincidence 
and  indicating  circuits. 

For  further  details  on  these  and 
other  Special  Purpose  Electron  tubes 
contact  KIP  ELECTRONICS  CORPO¬ 
RATION,  DEPT.  612,  BOX  562,  STAM¬ 
FORD,  CONNECTICUT. 


Our  nation’s  academic  research 
laboratories  are  continuing  to  open 
new  areas  and  widen  others  in  to¬ 
day’s  world  of  electronics.  Here 
are  some  examples  this  week : 

•  University  of  Arizona,  Tucson, 
reports  receipt  of  a  three-year 
grant  by  the  National  Science 
Foundation.  Subject  of  the  study 
is  “A  Physical  Model  for  the 
Lightning  Discharge.”  Professors 
Walter  H.  Evans  and  Robert  L. 
Walker  will  investigate  electro¬ 
magnetic  energy  radiated  during 
lightning  discharges. 

They  will  also  consider  such  re¬ 
lated  subjects  as  rapid  spherics 
locators,  the  frequency  spectrum 
of  lightning,  experimental  attenu¬ 
ation  of  ULF  radio  propagation 
and  charge  separation  between 
clouds. 

Also  reported  is  completion  of 
contract  negotiations  with  General 
Electric’s  Computer  Division  in 
Phoenix  to  sponsor  an  investiga¬ 
tion  into  computer  applications  of 
tunnel  diodes. 

Additional  work  will  be  done  on 
studies  of  the  effects  of  radiation 
on  digital  tape  -information,  and 
the  development  of  a  computer  for 
controlling  traffic  in  Tucson. 

•  University  of  Cincinnati  an¬ 
nounces  certain  work  in  progress 
is  being  sponsored  by  the  Air 
Force  and  the  Petroleum  Research 
Fund.  Studies  involve  the  strength 
of  chemical  bonds  and  the  con¬ 
ductivity  of  various  chemical 
groups. 

•  University  of  Kansas,  Law¬ 
rence,  is  continuing  research  on 
Project  Jayhawk  for  the  U.  S. 
Army  Signal  Corps  under  a  grant 
of  more  than  $100,000.  The  con¬ 
tract  provides  continuance  of  the 
successful  millimicrosecond  stud¬ 
ies  known  for  several  years  by 
the  above  code  name.  Study  in¬ 
volves  the  generation,  detection 
and  transmission  of  millimicrosec¬ 
ond  electrical  transients.  These 
transient  phenomena  are  consid¬ 
ered  basic  to  the  development  of 


future  long-range  radar  systems, 
high-speed  computers  and  nuclear 
instruments. 

•  Columbia  University,  New 
York  City,  discloses  plans  to  use 
an  electronic  music  .synthesizer, 
developed  by  RCA,  in  a  joint 
Columbia-Princeton  project  to  ex¬ 
amine  the  device’s  potential  for 
creating  new  forms  of  music  and 
sound.  The  synthesizer  can  repro¬ 
duce  any  known  instrumental 
sound,  as  well  as  any  sound  im¬ 
aginable.  A  punched  paper  roll 
moving  over  electrical  brushes 
.ictuates  output  circuits  which 
record  sound  one  tone  at  a  time. 
The  tones  are  blended  by  re¬ 
recording  to  give  the  desired 
effect. 

Also  at  Columbia,  the  Safety 
Research  Project  at  Teachers  Col¬ 
lege  plans  to  devote  attention  to 
the  use  of  electronic  controls  in 
traffic  safety.  A  special  fund¬ 
raising  effort  is  being  made  to 
finance  the  project.  The  first  phase 
will  attempt  to  raise  $40,000  over 
a  two-year  period. 

•  University  of  California  re¬ 
searchers  at  the  Lick  Observatory 
announce  the  start  of  a  project 
aimed  at  collecting  new  informa¬ 
tion  on  the  motions  of  gaseous 
nebulae.  Observations  will  be 
made  with  a  nebular  spectrograph 
to  be  constructed  under  a  $30,300 
grant  from  the  National  Science 
Foundation.  Design  of  the  new 
spectrograph  will  permit  the  an¬ 
alysis  of  light  given  off  by  distant 
clouds  of  gas. 

According  to  University  astron¬ 
omer  George  H.  Herbig,  the  new 
in.strument,  when  completed  some 
18  months  from  now,  will  be  su¬ 
perior  to  existing  equipment  be¬ 
cause  of  new  developments  in 
optical  equipment.  The  nebular 
spectrograph  will  be  used  in  con¬ 
junction  with  the  36-inch  telescope 
at  Mt.  Hamilton,  Calif.  With  it, 
the  spectroscope  should  be  able  to 
provide  information  on  the  inter¬ 
nal  motions  of  gaseous  nebulae, 
as  well  as  on  their  movement  in 
relation  to  other  celestial,  objects. 
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o  e  n  t  u  r  y 


From  the  home  (^■€4jruM4/rv^ 


THE  MODm711 


Ultra  Sensiti 


ensing  elements. 


60  to  70  times  greate 
¥  X 


an  other  metal  strain  gauges 


% 

t  ^ 


i^iV 


•  Strain  sensitivity  120-140 


•  120  Ohm  nominal  resistance 


•  Resistance  change  linear  with  strain. 


•  Negligible  hysteresis 


•  Suitable  for  static  and  dynamic 
measurements. 


Serviced  by  Systems  Engineering  Offices  of  flirsupply-^ero  Engineering  Division  of  the  Garrett  Corporation 
•  •  •  Offices  in  All  Principal  Cities  •  •  • 
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ELECTRONICS  &  INSTRUMENTS,  INC. 

The  Home  of  Planned  Pioneering 
TWX-TU  1407  .  .  .  Phon«  lUther  4-7111 
P.  O.  Box  6216,  Pin*  Station,  Tulsa  10,  Oklahoma 


•  Combination  mounting  and  handl¬ 
ing  fixture  with  each  Strainistor. 


A  7iew  philosophy: 
Made  for  everyday  use 
W ide  range  available 
Modern  techniques 
Flow  production 
Automatic  inspection 
•K’Easy  servicing 
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5fC  The  new  electronic  tools  for  industry  produced  by  Philips 
satisfy  the  most  exacting  demands  of  the 
true  craftsman  because  these  are  tools  which  are  robust  and  reliable  in 
day-to-day  use;  and  moreover  because  all  their  parts  are 
readily  accessible.  Further,  the  design  efficiency  of  these  instruments  is 
such  that  is  has  been  possible  to  use  standard  components 
for  which  replacements  are  always  available  throughout  the  world. 


for  the  electronic  industry 

Sold  and  serviced  by  Philips  Organizations  all  over  the  world 
Further  information  will  gladly  be  supplied  by: 

N.V.  Philips'  Gloeilampenfabrieken,  Eindhoven,  the  Netheriands 

For  Canada:  Philips  Electronics  Ind.  Ltd.,  Leaside,  Toronto  17,  Ont. 


GM  5606 

Low-frequency  Osciiioscope 

Cathode~ray  tube:  DN  10-78 
flat  faced  10  cm  tube,  EHT  1.9  kV 
Vertical  amplifier: 

0-200  kc/s  (-3±  1/2  dB) 

Sensitivity  10  mV  cm 
Calibration  accuracy  3% 

Time  base:  2.^  // sec /cm- 1  sec /cm 
Calibration  accuracy  3*’/o 
Horizontal  magnification  max.  3  times 
Triggerd  or  free-running 


The  price  -  a  pleasant  surprise 


Dependable  PHILIPS  tools 


The  new  concept  of 
electronic  equipment 
manufacture 


Stereo  Committee 
Suspends  Activities 

“The  door  is  still  partly  open,”  is 
the  way  a  spokesman  from  Elec¬ 
tronic  Industries  Association  de¬ 
scribes  the  future  of  the  National 
Stereophonic  Radio  Committee. 

After  much  deliberation,  EIA 
feels  that  no  choice  remains  but  to 
put  NSRC  in  mothballs  because 
of  failure  to  achieve  certain  or¬ 
ganizational  ^oals  considered  indis¬ 
pensable. 


'Wrong  Time' 

The  committee,  a  group  of 
manufacturers  formed  to  establish 
specifications  for  broadcasting  and 
receiving  equipment  for  stereo, 
feels  the  FCC’s  crowded  docket 
has  been  a  major  factor  in  the 
Commission’s  reluctance  to  become 
more  heavily  involved. 

“It  was  just  the  wrong  time,” 
one  EIA  man  told  Electronics. 
“V\’hat  with  the  Geneva  conference 
on  allocations,  payola  investiga¬ 
tions,  and  the  usual  heavy  work¬ 
load,  the  Commission  just  wasn’t 
ready  to  take  more  on.” 

What's  Ahead 

EIA  still  plans  to  file  a  full  report 
to  FCC  on  the  work  and  findings 
of  the  stereo  group.  A  considerable 
amount  of  work  has  been  done  on 
f-m  stereo,  plus  some  important 
beginnings  on  a-m,  says  the  asso¬ 
ciation. 

It  is  likely  that  individual  mem¬ 
bers  of  NSRC  will  continue  to 
gather  relevant  data,  each  on  his 
own  specialty. 

Meanwhile,  FCC  plans  to  hold 
f-m  hearings  some  time  after  next 
Tuesday. 

Regarding  the  future  of  a-m 
.stereo,  EIA  feels  that  RCA  and 
CBS  will  be  able  to  contribute  much 
when  the  climate  becomes  favor¬ 
able  for  a  free  exchange  of  in¬ 
formation  among  the  FCC,  the  two 
companies  and  a  stereo  committee. 
These  two  firms  did  not  join  NSRC 
because  of  FCC’s  reluctance  to  oc¬ 
cupy  a  chair  on  the  committee  in 
a  way  done  during  the  work  of  the 
Television  Allocations  Study  Or¬ 
ganization. 


THE  NEW 
IN  VIEW! 

At  Martin-Denver  exciting  and  vast  new  space  engineer¬ 
ing  programs  are  in  progress.These  programs  demand  un¬ 
usual  creative  talent.  If  you  have  this  talent  and  want  rapid 
professional  advancement,  please  make  this  known  to  N. 
M.  Pagan,  Dir.  of  Tech.  &  Scientific  Staffing,  (Dept.  JJ3), 
The  Martin  Company,  P.  O.  Box  179,  Denver  1,  Colorado. 
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go/no  60  TESTIN0 


1  KC  LIMIT  BRIDGE 


Very  accurate  (±0.3%)  high  speed  com¬ 
ponent  tester  designed  especially  for 
incoming  and  final  testing  of  resistors, 
capacitors  and  other  electronic  com¬ 
ponents.  Offers  many  distinct  advan¬ 
tages  over  unbalanced  bridge  testers 
using  meter  output.  Single  colored  light 
indicates  whether  or  not  component 
meets  preset  limits.  Not  necessary  for 
operator  to  interpret  a  meter  reading. 
No  drift.  No  necessity  for  continuous 
checking  of  zero  and  percentage  limits. 
Complete  freedom  from  changing  vac¬ 
uum  tube  characteristics  and  line  volt¬ 
age  variations.  Operator  need  only  insert 
and  remove  component. ..no  manual 
switching  required. 


For  many  applications  semi-automatic  and 
fully-automatic  feeding  and  sorting  devices 
can  be  provided. 

_ SPECIFICATIONS _ 

PRODUCTION 

_ RANGE  ACCURACY  RATE 

100  M^f  to  15  /if  Depending  on 

Capacity  lower  at  reduced  ±0.3%  operator,  1500 

accuracy.  pieces  per 

in  nh,nc  hour  would  be 


10  ohms  to  5  meg- 

Resistance  ohms,  higher  at  ±0.3%  f 

- _ s" 

10  ohms  to  5  meg-  several  times 

Impedance  ohms,  higher  at  ±0.3%  this  figure. 
_ reduced  accuracy. _ 


MEETINGS  AHEAD 


Mar.  17-18:  Synchro  Desipn  and  Test¬ 
ing  Symposium,  Bureau  of  Naval  ; 
Weapons,  Dept,  of  Navy,  Dept,  of 
Commerce  Auditorium,  Wash.,  D.  C. 

.Mar.  21-24:  Institute  of  Radio  Engi¬ 
neers,  International  Convention, 
Coliseum  &  W'aldorf- Astoria  Hotel,  ! 
N.  Y.  C.  I 

Mar.  24-2.'>:  Human  Factors  in  Elec¬ 
tronics,  PGHF  of  IRE.  Bell  Labs  | 
Auditorium,  N.  Y.  C.  I 

Apr.  3-6:  National  Assoc,  of  Broad¬ 
casters,  Engineering  Conf.  Com¬ 
mittee,  NAB,  Conrad  Hilton  Hotel, 
Chicago. 

Apr.  3-8:  Nuclear  Congress,  E.JC, 
PGNS  of  IRE,  New  York  Coliseum, 
New  York  City. 

Apr.  11-13:  Space  Conference,  Engi¬ 
neering  Technology,  AIEE,  Baker 
Hotel,  Dallas,  Tex. 

Apr.  11-14:  Weather  Radar  Confer¬ 
ence,  American  Meteorological  So¬ 
ciety  and  Stanford  Research  Insti¬ 
tute,  San  Francisco. 

-Apr.  12-13:  Protective  Relay  Engi¬ 
neers,  Annual,  A&M  College  of 
Texas,  College  Station,  Texas. 

Apr.  12-13:  Electronic  Data  Process¬ 
ing,  ARS,  Hotel  Alms,  Cincinnati.  O. 

Apr.  12-13:  Static  Relay  Symposium, 
USA  Signal  R&D  Lab,  Hexagon 
Auditorium,  Ft.  Monmouth,  N.  J. 

Apr.  18-19:  .Automatic  Techniques, 
Annual  Conf.,  ASME,  IRE,  AIEE, 
Cleveland-Sheraton  Hotel,  Cleve¬ 
land. 

Apr.  19-21:  .Active  Networks  &  Feed¬ 
back  Systems,  International  Sym¬ 
posium,  Department  of  Defense  Re¬ 
search  Agencies,  IRE,  Engineering 
Societies  Bldg.,  NL  Y.  C. 

I  Aug.  23-26:  Western  Electronic  Show 
and  Convention,  WESCON,  Ambas¬ 
sador  Hotel  &  Memorial  Sports 
Arena,  Los  Angeles. 

Oct.  10-12:  National  Electronics  Conf., 

I  Hotel  Sherman,  Chicago. 


Wrif*  for  defoiled  technical  literature  to... 


Jh dust  rial  Justrumeuts 
MiomatioH  Corporation 

89  Commerce  Road,  Cedar  Grove 
New  Jersey 


I 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  196. 


[purchasing 


^®4nnon 

A  connectors 


for  fast  service 
at  factory  prices 
from  the  largest 

on-the-shelf  stocks 
. . .  call  any  one  of  these 
FACTORY 
AUTHORIZED 
DISTRIBUTORS 

•  In  New  York 


ELECTRONIC  SALES 

373  Broadway,  N.Y.C. 
BArclay  7-3922 


•  In  Georgia 

ELECTRO  AIR 

CORP. 

645  Antoine  Street.,  N.W. 
Atlanta  TRinity  3-1651 


In  Florida 


ELECTRO  AIR 

CORP.  of  FLORIDA,  Inc. 

1740  West  Fairbanks  Avenue 
Winter  Park,  Midway  7-5921 


•  In  New  Jersey 

ATLAS 

ELECTRONICS,  Inc. 

558  New  Brunswick  Avenue 
Fords,  N.  J.  Hlllcrest  2-8000 
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THE  SYMBOL  OF  A  MOST 
UNUSUAL  NEW  OEVELOP- 
MENT  BY  CANNON 


Meet  MORPHO — he  represents  the 
most  versatile  plug  you  ever  sawl 
MORPHO  is  Cannon  Electric  Com¬ 
pany’s  unusual  new  development  for 
meeting  many  industrial  and  military 
requirements  inexpensively.  Check 
these  featuresi*  Crimp-type  contacts 
supplied  loose  for  crimping  with  a 
simple  hand  tool,  or  in  belts  for  crimp¬ 
ing  with  a  semi-automatic  tool  •  Eas¬ 
iest  installation  ever,  just  snap  into 
insulators,  module  insulators  de¬ 
signed  for  alternate  positioning  for 
maximum  adaptability*  Hermaphro¬ 
dite  design,  contacts  and  insulators 
can  be  used  in  either  plug  or  recep- 
taclel  MORPHO  plugs  have  been 
tested  to  severe  requirements,  are 
available  in  different  configurations 
with  a  wide  range  of  contact  layouts. 
Write  for  Catalog  MH-1  today  and 
meet  MORPHO  for  yourself.. .another 
reason  why  you  should  always  con¬ 
sult  the  first  name  in  plugs  —  why 
you  should  consult  Cannon  for  all  your 
plug  requirements. 


•Trademark 
pot  pend 


CANNON  ELECTRIC  CO. ,  3208  Humboldt  Si,  Los  Angeles  31.  Calif. 


Meet  MORPHO  at  the  IRE  show, 
booths  2628-32 


ELECTRONICS  •  MARCH  11,  1960 
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NEED  PRODUCT  INFO?  LOOK  IN  THE  NEW 


electronics  BUYERS’  GUIDE 


You’ll  find  detailed  facts  about  the  products  of 
almost  700  different  advertisers  —  that’s  42%  more 
than  you’ll  find  in  any  other  electronics  directory. 

There’s  also  64  pages  of  reference  data  about  mar¬ 
kets,  materials  and  design  —  vital  information  for  all 
working  in  electronics.  Also  local  sales  offices  of  man¬ 


ufacturers  .  .  .  the  names,  addresses  and  phone  num¬ 
bers  of  representatives  .  .  .  complete  lists  of  manu¬ 
facturers  .  .  .  registered  trade  names  .  .  .  and  also,  of 
course,  the  most  complete  listing  of  all  electronic  and 
related  products.  Tells  what  you  want  to  know  .  .  . 
when  you’re  ready  to  buy. 


A  McGraw-Hill  Publication  •  330  West  42nd  Street,  New  Yorit  36,  New  Yorlc 
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Electron  Tube  News 


^  •  Reduces  Dangers  of 
Implosion 


•  Minimizes  Production 
Line  Rejects 


•  Simplifies  Mounting 


•  Reduces  Reflection 
up  to  50% 


•  Squared-Corner  Screen 


•  Offers  New  Cabinet 
Design  Flexibility 


SYLVANIA  pioneered  the  techniques  that  make  possible 
the  quantity  production  of  the  new  “Bonded  Shield”  pic¬ 
ture  tubes  for  TV  sets.  SYLVANIA  led  the  way  by  making 
“Bonded  Shield”  picture  tubes  available  to  TV  set  manu¬ 
facturers  in  commercial  quantities.  SYLVANIA  was  first 
to  demonstrate  how  “Bonded  Shield”  eliminates  the  “pic- 
ture-in-a-tunnel”  effects;  first  to  demonstrate  the  possi¬ 
bilities  of  “broad-angle  viewing”  dramatically  offered  by 
this  new  design. 

An  annealed-glass  scratch-resistant  cap  is  laminated  to  the 
face  of  the  tube.  It  completely  eliminates  the  need  for  a 
front-of-the-cabinet  safety  glass.  This  reduces  reflections 
that  interfere  with  the  brilliance  and  clarity  of  the  TV 
picture.  Further,  it  reduces  basic  requirements  for 
front-to-back  dimensions  of  the  TV  cabinet,  cre¬ 
ating  new  possibilities  for  cabinet  styling  and 
sales  appeal.  The  laminated  safety  cap  eliminates 
the  dust  trap  between  tube  face  and  safety  glass.  V 
Corners  are  squared  to  give  larger  picture  areas.  I 
Integral  safety-glass  and  mounting  lugs  add  up  I . 
to  potential  savings  in  costs  of  cabinetry.  Now,  I 
“Bonded  Shield”  picture  tubes  are  also  available  I ! 
with  non-glare  coating.  They  offer  freedom  from  I  . 
undesirable  reflections  and  glare.  I  | 

For  technical  data  and  further  information,  contact  1 1 
the  Sylvania  Field  Office  nearest  you.  ■ 


...Msurtt  fast 
up^  time  throughout  1^ 
tube  life.  Sylvania  do-  ' 
vatopod  this  unique 
stru^ure  to  reduce 
heat  conduction  tossyg^i 
and  to  give  incmaaS 
durability  to  the  cath- 
ode  assembly,  resulting 
in  improvements  in  ^ 
tube  life  expectancy?^ 
For  full  details  on  the 
SYLVANIA  “CLOVER- 
LEAF*  aniyts  benefits, 
contact  the  Sytvania 
FIMNMIleo  nearest  you. 


SYLVANIA  23’t 

—  282  %q.  in. 
viewini  area! 


NEW-PICTURE  TUBES  WITH 


ELECTRONIC  SCAN-MAGNIFICATIONI 


SYLVANIA  ST-2836A  —  now  in  the  developmental  stages  —  incorporates  a 
mesh-like  diverging-lens  assembly  positioned  in  the  neck  of  the  tube. 
Its  function  is  to  provide  deflection  of  the  electron  beam  in  addition  to 
that  accomplished  by  the  magnetic  fleld  of  the  yoke  assembly.  The  linear 
magniflcation  of  scan  is  in  the  order  of  two  times  for  an  anode-to-mesh 
voltage  ratio  of  2  to  1.  The  primary  benefit  of  such 
a  technique  is  in  the  reduction  of  horizontal-deflec¬ 
tion  power  requirements.  It  is  anticipated  that  this  - 

power  requirement  may  be  reduced  in  practice  to  ^ 
as  much  as  6094  of  that  required  for  conventional  f 
110“  picture  tubes.  Engineering  samples  with  low-  I 
power  heaters  (1.6-volts  @  140  ma.,  or  12.6-volts  | 

@  150  ma.)  and/or  low  Eg2  characteristics  for  a 
complete  low-power  picture  tube  are  also  available. 

For  technical  data  and  further  information  on 
SYLVANIA  experimental-design  SCAN-MAGNI¬ 
FIED  PICTURE  TUBES,  contact  the  Sylvania 
Field  Office  nearest  you. 


NEW-HIGH-VISIBILITY  ’SCOPE  TUBE 
FOR  AIRBORNE  WEATHER  RADARI 


SYLVANIA  SC-2854  provides  improved  image  brilliance  under  wide 
ambient  light  conditions  encountered  in  cockpits  of  commercial  air¬ 
liners.  The  color  of  the  phosphor  of  this  new  tube  gives  exceptional 
image  visibility  to  dark-adapted  as  well  as  to  light-adapted 
eyes. .  Resolution,  too,  is  exceptionally  high.  Sylvania  SC- 
285Jt  makes  possible  simplified  equipment  designs,  improved 
volumetric  efficiency  and  increased  life-expectancy  of  the 
indicator  tube,  resulting  in  reduced  costs  of  installation  and 
maintenance  of  airborne  weather-radar  equipment.  For  de¬ 
tails  on  price  and  delivery,  contact  your  Sylvania  Field  Office. 


NEW-C.R.T’S  FOR  HIGH-ALTITUDE 
OPERATION  TO  70,000  FEETI 


Sylvania  now  makes  available  a  group  of  direct-view  cathode-ray  tubes 
designed  specifically  for  applications  in  airborne  ECM,  Radar,  and  Loran 
equipment  intended  for  operation  at  high  altitudes.  All  types  feature 
high  quality,  nearly  flat  pressed-glass  faceplates.  This  pro¬ 
vides  exceptionally  clear  display  and  excellent  bulb  strength. 

Connections  to  internal  elements  are  made  through  insulated 
leads,  encapsulated  at  points  of  entry  to  the  bulb.  This  tech¬ 
nique  significantly  reduces  the  possibility  of  corona  and 
arc-over  at  high  altitudes.  See  data  below. 


i 

SYLVANIA  SCVP1 , 5CVP7,  5CVP1S  .  . .  feature  2%'  x  444'  direct- 
view  faces,  magnetic  deflection,  electrostatic  focus. 

r 

SYLVANIA  3BEP1,  3BEP-*  . . .  feature  IVi"  x  3"  direct-view  faces, 
electrostatic  focus  and  electrostatic  deflection.  (-*  can  be  sup- 
^  plied  with  several  other  screen  phosphors.) 

r 

MAXIMUM  RATINGS  (Absolute  Maximum  Values) 

1  MAXIMUM  RATINGS  (Absolute  Maximum  Values) 

. 4500  Volts  dc 

'  Anode  No.  2  Voltage . . . . . 

. 3000  Volts  dc 

. .  6  Watts  { 

. 1200  Volts  dc 

Grid  No.  4  Voltage  (Focusing  Electrode) . 

Krill  Nn  9  Vnltag* 

..-500  to  4-1100  Volts  dc 

SSOVnItxdc  j 

Grid  No.  1  Voltage 

. .  140  Volts  dc 

Grid  No.  1  Voltage 

.  IfiS  Volts  dc  1 

Positive  Bias  Value . . . . 

Positive  Peak  Value . . . 

. .  0  Volts  dc 

.  2  Volts 

Positive  Bias  Value . . . . . 

.  2  Volts  1 

Peak  Heater-Cathode  Voltage 

. . .  140  Volts 

Peak  Heater-Cathode  Voltage 

.  ISO  Volts 

Heater  Positive  with  Respect  to  Cathode . 

.  140  Volts 

. 70,000  Feet 

. .  ISO  Volts 

1  Operating  Temperature  Range . . . . . 

.-65  to  -f65*C 

Altitude  . 

Operating  Temperature  Range . . . 

. _70,000  Feet 

. -65  to  -(-85*C 

ments.  The  6HC8  is  identical  to  the  17HC8  except 
for  heater  power  requirements.  In  addition  to  nor¬ 
mal  100%  tests  for  shorts,  continuity,  plate  current, 
gas,  pentode  screen  current,  heater  cathode  leak¬ 
age,  gm  and  triode  cutoff,  both  types  are  tested 
100%  for  peak  plate  and  screen  current,  ratio  of 
peak  plate  current  to  screen  current,  and  micro¬ 
phonics. 

Sylvania  7695,  beam  power  pentode,  features 
remarkably  high  power  sensitivity  as  an  audio  fre¬ 
quency  amplifier.  In  Class  A1  operation,  it  can 
deliver  4.5  watts  of  power  with  a  B+  voltage  of 
only  130  volts.  As  a  result,  the  7695  makes  possible 
economies  in  power  supply  requirements. 


New  17HC8,  6HC8  and  7695  offer  important 
advantages  inherent  in  the  Sylvania  unique  9-T9 
design.  Utilizing  the  straight-sided,  9-T9  bantam 
outline  with  its  miniature  9-pin  circle,  these  three 
types  afford  significant  opportunities  for  compact¬ 
ness.  The  9-T9  outline  eliminates  the  octal  base  of 
the  T9  and  makes  possible  the  use  of  tube  struc¬ 
tures  capable  of  high  plate  dissipation  in  printed- 
circuit  boards.  This  is  accomplished  with  conven¬ 
tional  9-pin  sockets  widely  used  in  printed  circuits. 

9-T9  increases  volumetric  efficiency  of  the  chassis 
by  eliminating  the  octal  base  of  the  T9  outline. 

9-T9  enables  the  use  of  large  tube-assemblies  in 
those  stages  where  higher  power-dissipation  capa¬ 
bilities  of  the  tube  are  a  design  necessity  to  enhance 
reliability. 

9-T9  maintains  compactness  of  the  equipment  for¬ 
merly  afforded  by  tubes  fitted  with  T6-%  header. 

Sylvania  17HC8  is  a  triode-pentode  designed  for 
use  as  a  vertical  deflection  oscillator  and  vertical 
deflection  amplifier  in  110®  deflection  circuits  of  TV 
receivers.  Controlled  for  heater  warm-up  time,  it 
is  especially  useful  in  450mA  series  string  opera¬ 
tion.  The  pentode  section  has  a  plate  dissipation 
of  11  watts.  Structure  of  the  17HC8  includes  an 
internal  shield  to  reduce  interaction  of  the  ele¬ 


SYLVANIA  7 695 -Characteristics  and  Typical  Operation 

CiMt  SI  kMSiHItr 

Platt  Vottaet . 

Fiitd  Siaa 

. 130  Volt* _ 

SaH  Bla* 

140  Volt* 

Grid  No.  2  Vettaea . 

1.30  Vnitt 

tin  Vnlft 

Grid  No.  1  Voitact . 

-n  Volt* 

. too  Ohm* 

Paak  AF  Grid  No.  1  Voltaft  (SMS) . 

11  Volt* . 

. 8  Volt* 

95  mA . 

.100  mA 

Max.  Si(nal  Plata  Currant . 

too  mA _ 

. 100  mA 

Zaro  Siinal  Grid  No.  2  Currant . 

5  mA . 

Max.  Sifnal  Grid  No.  2  Currant . 

13  mA _ 

14  mA 

Plata  Raxiatanca  (approx.) . 

(Nim* 

6,800  Ohm* 

Load  Ratistanca . 

Max.  Si(nal  Powar  Output . 

1,100  Ohm* _ 

. 4.5 . . 

. 1,100  Ohm* 

. „4.5 

Total  Harmonic  Diatortlon  (approx.) . 

. 11  Parcant _ 

1 

I 

t 
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NEW  HI-FI  TYPE 

SYLVANIA  7687 


CONTROLLED  FOR  LOW  HUM 


The  new  7687  is  a  9-pin  miniature  triode-pentode  con¬ 
trolled  for  hum,  noise  and  microphonics.  It’s  a  hard 
worker  in  tone-control  amplifiers,  phase  splitter  and 
high-gain  voltage  amplifier  circuits,  yet  it  does  its  job 
without  even  “breathing  audibly.”  Sylvania  7687  struc¬ 
ture  is  rigidly  mounted  to  reduce  noise  and  microphonic 
effects.  It  features  a  cooler-operating  cathode  to  assure 
low  hum.  Further  assurance  of  low  hum  is  provided  by 
the  use  of  a  coil  heater  made  of  specially  developed 
materials.  The  triode  section  has  an  equivalent  hum  and 
noise  level  of  7.5  microvolts,  the  pentode  only  10.5  micro¬ 
volts.  Investigate  the  possibilities  of  a  cooler-operating 
tube  with  unusually  low  hum  and  long  life  expectancy 
for  your  compact  high-fidelity  design.  The  Sylvania 
7687  merits  your  interest. 


Eltctnnic  Tubet 
Division,  Sylvsnls 
Elscirie  Products  Inc., 
1740  Brosdwsy,  New  York  19. 

New  York. 


Subsidiary  of  GENERAL  TELEPHONE &ELECTRONICS  ^ 


SYLVANIA  “GLEAM” 
PROJECT  COMBATS 
TUBE  CONTAMINANTS, 
INCREASES  TUBE 


RELIABILITY 


Project  “Gleam”  further  increases 
Sylvania  tube  reliability  by  eliminating 
lint  and  dust  particles  in  factory  opera¬ 
tions.  Fifteen  years  ago,  Sylvania  took 
its  first  air-purification  measures  to 
reduce  contaminants  that  can  result  in 
early-hour  tube  failure.  “Gleam”  has 
gained  impetus  until  it  now  includes  the 
use  of  air  conditioning  in  factories,  lint- 
free  clothing,  individual  hooded  work¬ 
tables,  enclosed  cloakrooms,  methanol 
welding  to  eliminate  splash  particles, 
lint-free  parts-containers,  and  specially 
processed  getter  material  which  resists 
flaking  and  spattering.  Like  many  tech¬ 
nological  advancements,  the  “Gleam” 
Project  will  never  be  wholly  complete. 
It  is  con.stantly  undergoing  change  and 
improvement  to  maintain  the  Sylvania 
name  for  unsurpassed  quality. 


GENERAL  ELECTRIC  COMPANY.  LTD.,  OF  ENGLAND 


11  University  Rd.,  Cambridge  38,  Mass. 
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Woke  AVON  Your  “Gear  Department" 

Avon  is  complotaly  loolod  to  follow  your  specifications  procisoly, 
and  to  produce  the  very  best  precision  or  commercial  grade  Fine 
Pitch  gears  for  your  specific  needs.  At  Avon  you  can  get  one  gear 
...  or  a  million  of  ALL  types,  ALL  classes,  from  ALL  materials. 

Avon  has  a  modern  complement  of  the  finest  inspection  equip¬ 
ment  procurable  .  .  .  truly  a  setup  tuned  to  the  exocting  tempo 
of  the  "Space  Age."  Your  gear  formula  is  followed  with  the  utmost 
care.  Result:  Accurate  assembly  of  your  most  critical  units  I 

Avon's  fifty  yeors  aggregate  gear  engineering  experience  guar¬ 
antees  an  end  product  exactly  as  specified.  We  will  be  glad  to 
work,  with  you  on  any  development  project  requiring  Fine  Pitch 
gearing  .  .  .  for  either  commercial  or  precision  applications.  You 
can  depend  on  AVON.  Send  drawings  or  descriptions  for  free 
estimates. 

PRODUCTION  •  iXPERIMENTAL  •  CONSULTING 


2009  RICE  STREET  •  MELROSE  PARK  (Chicago  Suburb),  ILLINOIS 


ZIRCONIUM-TUNOSTIN 

TIP  does  not  wear  down, 
does  not  require  peri¬ 
odic  redressing  or  re¬ 
placement;  heats  work 
evenly  throughout. 


INTERNAL  SWITCH  is 

hand-operated,  require^ 
ing  no  foot  pedals  or 
buttons;  provides  posi¬ 
tive  heat  control;  elim¬ 
inates  tip  arcing. 


"Specific"  for  electronic 
equipment,  control  com- 
ponents,  small  tools, 
motors,  and  AINCOM- 
PROMISING  SPECS.  ^ 

*  Exacting  tolerances  held  ^ 

...  from  commercial 

grade  to  ultra  precision. 

*  Generated  in  wide  range  of  steels, 
non-ferrous  metals,  and  non-metol- 
lic  materials. 

*  Capacity  range:  12  to  200  d.p., 
and  maximum  O.D.  of  7t/i". 


.eliminates  tip 
replacement...  provides 
void-free  soiderjoints 


For:  Selectioa  Sequence  G>ntrol  —  GMindng 
(including  Subtraction)  —  Totalising  —  Puls¬ 
ing  —  Step-by-Step  Servo  Drive. 

Self-C^ing  or  Remote  Control  Operatioo. 
Brid^g  or  Non-Bridging  Wipers,  or  any 
Commnatioo.  Sturdy,  compact  coostruedon. 

Get  complete  doto  and  price  ktfomalion  now 
on  thn  unique  GENAlfX  Two-Way  Stepping 
SwUeh  —  AND  the  companion  100  MiMion  Step 
GENAlfX  Ono-Way  Stopping  Switehl  Writn 
today,  to: 


ELECTRIC 


GENERAL 
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the  Grenailex 
Two-Way  Stepping  Switch 


THE  ONLY  ONE  OF  ITS  KIND! 

10  MILLION  SUPS  IN  BOTH  DIPICTIONS 


GEAR  AND 
ENGINEERING  CO. 


AVON 
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For  aircraft  and  missile  applications — where  solder- 
jeunt  reliability  is  a  precious  must — General  Electric’s 
new  Resistance  Soldering  Tool  provides  the  void-free 
solderjcnnts  necessary  for  reliable,  high-quality 
connections. 

This  new  tool  is  particularly  useful  for  soldering 
multiple-prong  plugs.  It  heats  work  evenly  through¬ 
out,  allowing  complete  solder  melting  in  only  one 
operation.  Call  your  nearby  G-E  Apparatus  Sales 
Office  or  write  for  Bulletin  GEA-6588,  General 
Electric  Company,  Schenectady  5,  N.  Y.  tjm 


...MEETS  CRITICAL  DEFENSE  STANDARDS 
FOR  SOLDERJOINT  RELIABILITY,  QUALITY 


Son  th«  compluto  Him  of  G-E  Soldoring 
Irons  at  tho  IRE  Show,  Booth  2932. 


ANTENNA  VSWR 


ANTENNA-HELIAX  SYSTEM  VSWR 


Antenna  performance  based  on 
60%  gain  factor 


Test  results  of  high  and  low  band  production 
antennas  and  110  feet  of  inch  HELIAX  cable 


High  and  low  band  antenna 
VSWR  plots  of  production  test  samples 


] 


A  600-channel  microwave  system  to 
carry  vital  defence  data  was  recently 
developed  by  Canadian-Marconi 
Company  for  the  Royal  Canadian  Air 
Force.  Because  of  its  strategic  value, 
this  long  haul  line-of-sight  system  de¬ 
manded  reliable  performance  in  the 
antenna  equipment. 

Andrew  Antenna  Corporation,  Ltd. 
is  proud  to  have  been  chosen  to  de¬ 
sign  and  produce  this  equipment  to 
meet  specific  system  requirements. 


We  are  anxious  to  supply  U.S.  Defence 
Contractors  with  Andrew  antenna  and 
transmission  line  items  from  Canada. 
Such  purchases  are  duty-free,  under  the 
new,  production  sharing  program. 


Andrew  microwave  antenna.  Type 
21362,  designed  for  this  1790-2260  me 
system  guaranteed  a  vswr  under  1.1. 
Minimum  antenna  gain  of  33  db 
resulted  from  production  models  hav¬ 
ing  gain  factors  of  better  than  60%. 
The  antenna  characteristics  were  sus¬ 
tained  in  the  system  through  the  use 
of  Andrew  Heliax,  the  flexible  air 
dielectric  cable.  Heliax  was  chosen 
for  its  low  VSWR  and  attenuation,  ease 
of  handling  and  mechanical  stability. 


Automatic  pressurizing  equipment  to 
regulate  the  dry  air  supply  for  this 
RF  system  was  provided  with  an 
Andrew  Type  1910  dehydrator. 

This  is  just  one  of  many  Andrew 
antenna  system  installations  in  Can¬ 
ada  that  are  consistently  giving  opti¬ 
mum  performance  in  uhf/vhf  and 
microwave  frequencies.  To  get  all  the 
facts  on  Andrew  antenna  systems, 
write  or  call  today,  giving  your  spe¬ 
cific  requirements. 

^yjiuhew 

^  *  ANTENNA 

CORPORATION  LTD. 
606  B««ch  St.  •  Whitby,  Ontario,  Canada 
Takphona:  MOhawk  t-3349 


VISIT  ANDREW  IRE  BOOTH  1502-1S04 
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METAL  ENCLOSED  •  MYLAR  DIELECTRIC 


These  space-saving  designs  are  conservatively  rated  and  capable  of  being 
produced  to  comply  with  HIGH  RELIABILITY  SPECIFICATIONS  comparable  to 
MIL-C-14157  and  MIL-C-26244  (USAF) 


Full  Rated  to  85°C  Full  rated  to  125°C 

Types  626C  -  627C  (Extended  foil)  Type  61 6C  (Extended  foil) 

Types  628C  •  629C  (Inserted  tab)  Type  61 7C  (Extended  foil) 

TcmpcratHr*  Ranga — Full  rating  at  85*C  —  to  Tamparatura  Ranga — Full  rating  to  12S*C  •  tO 

I25’C  with  50%  derating.  I50*C  with  50%  derating. 

Life  Teat — 500  hours  at  85*C  and  125%  of  Life  Teat — 500  hours  at  125*C  and  125%  of 

rated  voltage.  rated  voltage. 

Capacity  Telaraiice — All  tolerartces  to  ±  1  %.  Capacity  Telaranca — All  tolerances  to  ±  1  %. 

Insulation  Resistance — 40,000  meg.  x  mfd.  at  Insulation  Rasistanca — 50,000  mag.  x  mfd.  at 

25*C  but  need  rK>t  exceed  70,000  megohms.  25*C  but  need  not  exceed  100,000  megohms. 

Casa  Stylos — Available  in  all  case  style  variations  Casa  Stylos — Available  in  all  case  styla  variations 

in  MIL-C-25A. _  in  MIL-C-25A.  _ 


50-VOLT  DIMENSIONS 


C«M*  (**<*<« 

M  MMt. 

626C* 

627C 

628C 

,• 

829C 

«1«C 

«17Ct 

D 

L 

0 

L 

0 

L 

D  t 

D 

L 

D  L 

.001 

.173  X 

■x. 

.174  X 

■X. 

.173  X 

H 

.173  X  K* 

.173  X 

.173  X  H 

.0022 

.173  X 

.173  X 

.173  X 

a 

.173  X  X* 

.173  X 

’X. 

.173  X  H 

.0047 

.173  X 

•x. 

.173  X 

•X. 

.173  X 

% 

.173  X 

.193  X 

% 

.193  X  y* 

.01 

.173  X 

•X. 

.173  X 

•X. 

.173  X 

.173  X  X* 

.193  X 

■Xi 

.193  X  H 

.022 

.333  X 

.333  X 

% 

.193  X 

•X. 

.193  X  ^ 

.333  X 

% 

.333  X  ’Xa 

.047 

.312  X 

*Xt 

.313  X 

•X. 

.233  X 

•X. 

.333  X  *Xi 

413  X 

% 

413  X  H 

.1 

413  X 

1 

.313  X 

% 

413  X 

•X. 

413  X  «Xg 

.400  X 

400  X 

.22 

.400  X 

.400  X 

IX. 

.400  X 

a 

.400  X  'X* 

.500  X 

/* 

.500  X  1  Vi 

.47 

.500  X 

Iti 

.500  X 

IX. 

.500  X 

1 

.500  X  IX. 

.563  X 

IH 

463  X  1  Vi 

1.0 

.560  X 

I’X. 

.560  X 

1% 

.560  X 

1% 

.560  X  1% 

— 

— 

GOOD-ALL  CAPACITORS  NOW  AVAILABLE 
AT  YOUR  LOCAL  DISTRIBUTOR 


Write  for  literature  on  these  new  types. 


TUPOLAP,  SUOMINIATUnC  ELXCTnOUttlC 
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We  promise  you  a  reply  within  one  week 


The  complexity  of  modern 
technology... the  rapid  increase  in 
the  number  of  specializations... and 
the  frequent  shifts  in  technological 
emphasis  all  have  combined  to 
require  a  staff  of  alert,  aggressive, 
creative  teams  of  engineering 
specialists.  Their  responsibility  is 
to  assist  management  in  the  formu¬ 
lation  of  plans  for  future  efforts. 


For  our  purposes  the  teams  should 
be  staffed  by  graduate  Electronic 
Engineers  and  Physicists  who  have 
acquired  several  years  of  experience 
with  radar,  guided  missiles, 
computers,  infrared  detection, 
nuclear  radiation  equipment, 
micro-electronics,  underwater 


Opportunities  in: 


Exploratory  Studies  •  Advanced  Planning  •  Systems  Analysis 


detection,  space  propulsion  systems 
or  related  areas.  Several  of  the 
positions  require  the  ability  to 
present  contract  proposals  to  both 
technical  and  non-technical 
officials.  Other  positions  require  the 
ability  to  do  preliminary  systems 
design.  There  are  twenty-three 
openings  in  the  above  areas  at  the 
present  time. 


All  of  the  positions  involve  close 
associations  with  senior  engineers. 
All  of  the  salaries  reflect  the 
unusual  backgrounds  required. 


Please  airmail  your  resume  to 

Mr.  Robert  A.  Martin 

Supervisor,  Scientific  Employment 
Hughes  Engineering  Division 
Culver  City,  California 


CrMttna  •  r>«w  world  with  ELECTRONICS 


HUGHES 


ENGINEERING  DIVISION 
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see...  and  HEAR,... 


THE  DIGITAL  SYSTEMS  THAT  SPEAK  FOR  THEMSEIVESI 


At  New  York  IRE;  In  practical  application  for  industrial  process  control. 


From  the  field,  from  a  proved  capability.  Cubic’s  fine  precision 
laboratory  instrumentation  is  applied  to  the  automation  of  industrial 
processes  and  given  hitherto  unknown  dimensions  with  a  “readout” 
you  can  hear. 


In  the  field  and  at  IRC, 

Cubic  Digital  Systems  speak  for  themselves  •  •  • 


DC  VOLTMETER:  Proved  stability  of  .003^  and  noise  rejection  as 
high  as  200% 

AC  CONVERTER:  Proved  operation  to  90  kc,  with  accuracy  exceed¬ 
ing  specifications 

OHMMETER:  Proved  shock-safe  with  controlled  open-circuit  test 
voltage 

RATIOMETER:  Proved  .003%  attenuator  accuracy  for  wide-range 
precision 

SCANNING  SYSTEMS:  Proved  reliability  over  weeks  of  automated 
transistor  sampling 

PRINTER  CONTROL:  Proved  performance  in  data  recording  with 
every  quality  printer  on  the  market. 


• . .  And  the  human-engineered  Talking  Meter, 
for  a  vocal  readout  in  any  parameter. 


When  you’re  at  New  York  IRE,  stop  by  Cubic’s  booth  and  see 
the  unique  Weather  Board  monitored  by  a  Cubic  Digital  System 
to  give  you  the  weather  story  across  the  nation ...  in  digital  and 
vocal  report. 


BOOTH  3235 


INDUSTRIAL  DIVISION 


CORPORATION 


Eltctronic  Enginaaring 


/  5575  Kearny  Villo  Rood,  Son  Diego  11,  California 
With  a  Dimanaion  for  tha  Future 


Years-ahead  engineering,  factory  produc> 
tion  techniques  inspired  by  pride  in  the 
end  result,  careful  quality  control  and  re¬ 
liability  testing  ...  all  these  factors  make 
Cubic’s  the  truly  fine  instrumentation  . . . 
Digital  Systems  that  speak  for  themselves. 
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RECENT  RAYTHEON  DEVELOPMENTS 
IN  MICROWAVE  FERRITE  DEVICES 


NEW  S-ppRT  ClRCULATpRS  FOR  MASERS, 
parametric  AMPy FIERS  8c  RApip  ASTRONOMY 


TYPICAL  SPECIFICATIONS 

L  Si  S 

bands 

UHF 

Tunable  units 

Fixed  units 

Frequency 

any  freq. 

any  freq. 

any  freq. 

1  range 

from  3S0-8(X) 

from  800-3000 

from  800-3000 

Bandwidth 

-*-5  me 

-t-50  me  above 

-»-25  me  above 

1000  me 

1000  me 

-1-40  me  under 

-»-20  me  under 

1000  me 

1000  me 

Isolation 

20  db  min. 

20  db  min. 

20  db  min. 

25  db  max. 

30  db  max. 

30  db  max. 

Insertion 

.4  db  min. 

.3  db  min. 

.3  db  min. 

loss 

.6  db  max. 

.4  db  max. 

.4  db  max. 

1  VSWR 

1.08  min. 

1.08  min. 

1.08  min. 

1.25  max. 

1.25  max. 

1.25  max. 

1  Power  (av.) 

5  watts 

5  watts 

5  watts 

Power  (peak) 

5  kw* 

5  kw* 

5  kw* 

Wt.  (max.) 

10.0  lbs. 

10.0  lbs. 

9.0  lbs. 

{  Max. 

1  diam. 

7Vi  in. 

excluding 

arms 

7Vb  in. 

7Vii  in. 

•with  type  N  connector.  Powers  as 
high  as  90  kw  are  possible  with  type  HN  connector. 


TWENTY  EIGHT  MODELS  OF 
SMALL  LOW-LOSS  CIRCULATORS 
FOR  L,  S,  AND  UHF  BANDS 
DOWN  TO  350  MC 


The  unusually  compact,  low-loss,  Raytheon  circulator 
design  first  introduced  for  L-band  applications  last 
summer  is  now  available  in  28  standard  models. 

The  three-port  circulators,  designed  for  use  with  coax¬ 
ial  line,  are  supplied  with  fixed  permanent  magnets 
or  with  tunable  electromagnets  for  operation  over  a 
broader  band.  Insertion  loss  is  typically  .4  db  maxi¬ 
mum.!  Isolation  on  all  units  is  20  db  minimum.  VSWR 
is  1.25  maximum.  See  typical  specifications  at  left. 

To  learn  more  about  these  significant  developments 
or  for  information  about  other  important  Raytheon 
advances  in  microwave  ferrite  devices,  please  write, 
stating  your  particular  area  of  interest,  to  the  address 
below. 

tL&S  bands  only.  UHF  insertion  loss  is  typically  .5  db. 


RAYTHEON  COMPANY 

SPECIAL  MICROWAVE  DEVICES  OPERATIONS 
WALTHAM  S4,  MASSACHUSETTS 


£xce//ence  In  EInctronics 


See  us  at  the  IRE  Show— Booths  2604-2614 
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Vital  to  your  design  orbit  I 


HECISIOM-ORAWM 


Precision  Standard  Tooling  makes  the  Difference  —  The  HUDSON  line  provides  complete 
versatility  for  the  designer/engineer.  The  industry’s  widest  range  of  round,  square 
and  rectangular  closures  supplied  with  dozens  of  modifications  to  meet  unusual 
applications.  Standardized  designs  assure  fast  delivery  and  precision  quality  — 
every  time!  All  finishes  available  on  components  of  mu  metal,  nickel-silver, 
aluminum,  brass,  copper,  stainless  steel  and  steel.  Call  or  write  for  quotations. 


Available 
faster  than 

FAST! 


Hudson  Tool  A  Die  Company  *  Inc 

18-38  Malvern  Street,  Newark  5,  New  Jersey 

Precision  Metal  CmffOimU  for  Btectronieif  Mueleotiieat  Avioniee  and  RoekeMy 

T*(*phone:  MArket  4-1802  ! 

Teletype;  NK  1066  j-TP 


Ask  for  the 
HUDSON 
CATALOG 
—  contains 
complete  data 
on  HUDSON 
Standard 
Closures 
including  MIL 
types.  Please 
make  request 
on  company 
letterhead. 


i 

« 
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MARCONI 

INSTRUMENTS 

for  Electronic  Measurement 


N 


VHF  ADMITTANCE  BRIDGE  MDDEL  978 

*  Frequency  range  :  30  to  300  MC 

*  Measures  conductance :  0  to  50  millimhos,  ±2% 
i^O.l 

*  Measures  capacitance :  —40  to  +  40  |i|xf,  ±  2% 

+  0.5 

(inductance  measured  as  negative  capacitance) 

*  Features  high-stability  servo-controlled 
conductance  balance  system 

This  simple,  easy-to-use  instrument  is  a  general-purpose 
VHF  bridge  particularly  suitable  for  measurements  on 
unbalanced  antenna  systems,  coaxial  transmission 
lines,  and  distributed  components  in  general,  as  well  as 
on  a  wide  range  of  lumped  components.  Operating 
in  the  range  30  to  iOO  MC,  it  fills  the  gap  between 
slotted  lines  and  conventional  RF  bridges.  It  is  arran¬ 
ged  for  use  with  an  external  oscillator  and  detector, 
both  of  which  can  be  supplied  as  optional  accessories ; 
alternatively  a  conventional  VHF  signal  generator  and 
receiver  may  be  used. 


I  \ 


FM  SIGNAL  GENERATDR  Model  1066A 

Frequency  Range  ;  10  to  470  MC,  on  fundamentals  through¬ 
out.  0.(X)25°o  short-term  stability.  ‘ 

Direct-Reading  Incremental  Tuning  :  Stepped  control  up  to 
±15  kc;  continuously  variable  from  Oto  ±20  and  0  to  ±10pkc. 
Ckitput  Range  :  0.2  t^v  to  200  mv  at  50  ohms. 

Modulation  ;  FM  deviation  continuously  variable  and  moni¬ 
tored  from  0  to  20  and  0  to  1(X)  kc.  Also  AM  up  to  '10%. 
Modulation  frequencies,  1  and  5  kc.  Rack  mounting  version. 
Model  1066A/1.  now  available. 

CARRIER  DEVIATION  METER  Model  791 D 

Measures  Deviation  :  200  cps  to  125  kc  in  four  ranges ;  exten¬ 
ded  down  to  10  cps  using  external  readout. 

Carrier  Frequency  Range  :  4  to  1 ,024  MC,  directly  calibrated. 
Modulation  Frequency  Range  :  50  cps  to  35  kc. 

Crystal  Locking :  ensures  freedom  from  microphony,  allows 
measurement  of  FM  hum  and  noise  in  VHF  and  UHF 
communication  and  broadcast  transmitters. 

Model  791 D  can  be  supplied  for  rack  mounting. 
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IRE  SH 

BOOTHS  3SOI 

OW 

-03-  OS 

Designers  and  Manufacturers  of 
m  S.fM  SIGNAL  GENERATORS 
AUDIO  &  VIDEO  OSC/LLATORS 
FKEQUENCY  METERS  ■  VOLTMETERS 
POWER  METERS  •  DISTORTION  METERS 
FIELD  STRENGTH  METERS 
TRANSMISSION  MONITORS 
DEVIATION  METERS  •  OSCILLOSCOPES 
SPECTRUM  &  RESPONSE  ANALYZERS 
Q  METERS  &  BRIDGES 


CANADA:  CANADIAN  MARCONI  CO  •  MARCONI  BUILDING  •  2442  TRENTON  AVE  •  MONTREAL  16 
MARCONI  INSTRUMENTS  LTD  •  ST.  ALBANS  •  HERTS  •  ENGLAND 


TEST  SETS  FOR  MOBILE  RAOlO 


SIGNAL  GENERATOR  Model  1064A/2  and  TRANSMIT¬ 
TER  AND  RECEIVER  OUTPUT  TEST  SET  Model  1065. 
Self-contained  portable  instruments  for  field  testing  mobile 
transreceiver  sets.  Signal  Generator  I064A/2  provides  RF 
outputs  of  30  to  50,  118  to  185,  and  450  to  470  MC.  with 
FM  deviation  at  10  kc  fixed  and  0-15  kc  variable;  IF  crystal 
outputs  at  five  spot  frequencies,  and  also  an  AF  output. 
Test  Set  1065  comprises  an  RF  power  meter  and  deviation 
indicator  for  use  up  to  500  MC,  a  dual-impedance  AF 
power  meter,  and  a  multi-range  voltammeter. 


Mode!  1064 A! 2  above 


Model  1245 

Frrqdcacy  Range:  I  kc 
lo  300  MC.  Measures 
Q:  5  to  1.000:  accuracy 
5%  at  100  MC.  Q 
Multiplier  :  x  0.9  to 
X  2.  Deha  Q:  25-0-25. 
Test  Circuits:  separate 
LF  and  HF  test  cir¬ 
cuits  have  ranges  of  I 
kc  to  50  MC  and  20  to 
300  MC.  Capacitance 
Range:  7.5  to  110  umT 
with  l-O-I  umT  incre¬ 
mental.  for  either  test 
circuit:  20  to  500 
for  LF  test  circuit 
Shunt  Loss;  1 2MQ  at  I 
MC.  0.3  Mfi  at  100 
MC.  External  Oscilla¬ 
tors  :  Model  1247.  20 
to  300  MC.  Model 
1246.  40  kc  to  50  MC. 
Model  1 101,  20  cps  lo 
200  kc. 


MARCONI  INSTRUMENTS 


111  CEDAR  LANE,  ENGLEWOOD  NEW  JERSEY 

Telephone:  LOwell  7-0607 


ELECTRONICS  •  MARCH  11,  1960 


CIRCLE  79  ON  READER  SERVICE  CARD 


engineers 


scientists 


how  can  you  measure  the  progress  of  a  company? 


Progress  doesn't  just  ha[>|)en.  It's  nourished — l>v  researeli 
and  develo|»nient.  The  better  the  researeli  resources,  the 
greater  the  progress. 

Apply  tliis  measuring  stick  to  ('.ollins.  Over  25%  of 
(lollins  personnel  are  engaged  in  research  and  development. 
Accomplishments  include  significant  advances  in  Single  Side- 
hand,  transhorizon  and  microwave  communication  svstems; 
space  and  missile  electronics;  high  speed  data  transmission; 
aircraft  communication,  navigation,  instrumentation  and  con¬ 
trol  systems.  Collins  was  the  first  to  develoj)  a  radio  sextant, 
the  first  to  bounce  a  radio  message  off  the  moon.  (Collins  pio- 
neereil  the  development  of  airborne  SSB  equipment,  and  is 
currently  producing  militarv  global  communication  svstems. 

Hescarcli  and  development  doesn't  just  happen!  It, 
too,  must  he  nourished — hv  a  constant  stream  of  new  ideas 
from  creative  engineers  and  scientists. 

And  (]ollins  needs  additional  talented,  career-minded  en¬ 
gineers  and  scientists  to  sustain  its  ra[»id  growth.  You  and 


your  creative  ideas  couhl  fill  one  of  the  many  positions  now 
ojieii.  Kach  oflers  unlimited  opportunitv  for  growth  and 
advancement  in  your  profession. 

Projects  are  both  varied  ami  challenging 
('.edar  Hapids — E.  E.'s  and  M.  E.'s  are  needed  for  R  &  D 
in  airborne  communication,  flight  control,  navigation  and 
identification  systems,  gvro  systems,  missile  and  satellite 
tracking  and  cnmmunication,  antenna  design,  amateur  radio 
and  AM  broadcast.  Basic  research  opportunities  are  open  for 
scientists  desiring  to  work  in  the  fields  of  advanced  circuits, 
solid  state,  antennas,  propagation  and  advanced  systems. 

Dallas— Fi.  E.'s  and  M.  Fi.'s  with  2 — 5  years  microwave 
experience  for  R&I)  in  microwave  systems,  radar,  FiCM, 
antenna  design,  solid  state  switching,  and  ground  support 
test  equipment. 

Burbank — Exjierienced  engineers  are  needed  for  R&I) 
in  high  speed  data  transmission,  test  equipment  design 
and  reliability  engineering. 


I - 1 

I  Plan  now  to  talk  to  a  Collins  representative  at  the  IRE  Show  | 

I  IRE  Slwtv  interi  ien  s  —  ('.ollins  nill  be  intervieu  inf'  in  New  )  ork,  Monday.  March  21  through  Thursday,  March  24.  i 

I  For  a  personal,  confidential  interview,  phone  Mr.  L.  R.  Nuss,  PLaza  .y-4oH0.  A  convenient  appointment  time  will  be  i 
I  arranged.  If  unable  to  interview  at  this  time,  send  your  resume  to:  Mr.  L.  R.  Nuss,  Collins  Radio  (aimpany,  i 

I  Cedar  Rapids,  Iowa;  Mr.  Ben  E.  Jeffries,  (adlins  Radio  Company,  1930  Hi -Line  Drive.  Dallas  7,  Texas;  or  i 

I  Mr.  F.  W.  Salyer,  Collins  Radio  Company.  27(K)  W.  Olive  Ave.,  Burbank.  California.  i 


COLLINS  RADIO  COMPANY  •  CEDAR  RAPIDS,  IOWA  •  DALLAS,  TEXAS  •  BURBANK,  CALIFORNIA 
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STATIC  INVERTER— The  Tapco  inverter  employs  special  logic  and 
power  circuitry  which  generates  the  three-phase  output  shown  in 
the  photograph  at  left.  This  technique  of  “synchronous  switching’’* 
provides  an  output  which  is  essentially  devoid  of  3rd  and  Sth 
harmonics  and  their  multiples  as  well  as  all  even  harmonics.  Although 
the  resultant  wave  form  can  be  used  unfiltered  in  many  applications, 
a  total  harmonic  distortion  of  less  than  5%  can  be  obtained  with 
a  filter  that  is  appreciably  smaller  and  lighter  than  would  be  required 
to  filter  a  square  wave.  Special  controlled  rectifier  output  circuitry 
provides  both  efficient  voltage  regulation  and  short  circuit  protection. 
Switched  mode  operation  throughout  insures  maximum  efficiency 
as  well  as  minimum  size  and  weight.  •Patent  applied  for 

PERFORMANCE  DATA  —  Input  Voltage  d.c.:  18-31  vdc.  Output  Voltage 
3-phase:  115  vac  ±  1%,  WYE  or  DELTA  connected.  Output  Power:  500  VA. 
Power  Factor:  Unrestricted.  Output  Frequency:  400  cps  ±0.02%  standard 
±0.0001%  where  required.  Distortion:  Less  than  5%.  Maximum  ambient  at 
full  load:  125*C.  Wave  Form:  Sine  wave.  Short  Circuit  Protection:  Limits  to 
<300%  rated  current.  Efficiency  Full  Load:  85%.  ENVIRONMENTAL  DATA 
Vibration:  lOg  through  3000  cps.  Shock:  40g.  Acceleration:  12g  for  5  minutes. 
Temperature:  -55*C  to  +  125*C.  PHYSICAL  DATA— Envelope  Dimensions 
Including  Fins:  4.5"  x  9"x  10".  Weight:  25  lb. 

VOLTAGE  REGULATOR— This  regulator  utilizes  a  pair  of  silicon 
controlled  rectifiers  in  a  full-wave,  buck-boost  configuration.  By 
means  of  a  fast  response  magnetic  amplifier,  this  circuit  simultane¬ 
ously  provides  efficient  voltage  regulation,  transient  elimination,  and 
short  circuit  protection.  A  stable  internal  d.c.  reference  in  conjunc¬ 
tion  with  the  magnetic  amplifier  provides  the  necessary  control  to 
maintain  an  output  voltage  constant  to  within  ±0.7%.  Efficiency 
of  over  90%  is  obtained  with  d.c.  input  voltage  variations  as  high 
as  22  to  30  vdc. 

PERFORMANCE  DATA— Voltage  Regulation  (Under  worst  combination 
of  load,  environment,  input  power):  ±0.7%.  Input  Voltage  d.c.:  22-30  vdc. 
Output  Voltage  d.c.:  28.3  ±0.7%.  Input  Voltage  a.c.:  115v  ±5%,  2000  cps 
±1%.  Output  Power:  350  watts.  Output  Ripple:  15  mv  peak  to  peak.  Effi¬ 
ciency  Full  Load:  90%.  Transient  Protection:  Will  absorb  up  to  46  volts  peak 
at  the  d.c.  input  terminals.  Short  Circuit  Protection:  Current  limited  to  300% 
rated  current.  Output  Impendence:  .02  ohms  d.c.,  2  ohms  10  cps  to  40  kc. 
ENVIRONMENTAL  DATA— Vibration:  lOg  through  3000  cps.  Shock:  40g. 
Acceleration:  12g  for  5  minutes.  Temperature:  -65*F  to  +  165*F.  PHYSICAL 
DATA -Size:  3"x  4"x  6".  Weight:  5.3  lbs. 
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TRw^  Thompson  Ramo  Wooldridge  Inc.  \ 

CLEVELAND  17,  OHIO  t 

DESIGNERS  AND  MANUFACTURERS  FOR  THE  AIRCRAFT,  MISSILE,  | 
ORDNANCE,  ELECTRONIC  AND  NUCLEAR  INDUSTRIES 
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^  LEADS  THE 
INDUSTRY  IN 
ULTRA-HIGH-PDWER 
DUPLEXIN6 

With  both  6AS  DISCHAR6E 
and  FERRITE  OUPLEXERS 


Selecting  a  duplexer  for  high-power  applications 
involves  consideration  of  peak  power, 
average  power,  transmit  loss,  receive  loss, 
expected  life,  and  versatility  of  operation. 

All  Microwave  Associates  high  power  gas 
duplexers  utilize  special  window  structures  for 
optimum  switching  efficiency  without  sacrifice 
in  low-level  loss  characteristics.  These  windows 
insure  reliable,  long-life  performance.  Both  our 
gas  and  ferrite  duplexers  may  be  operated  over 
very  broad  bandwidths  at  the  common 
microwave  frequencies. 

Exceptionally  complete  ultra-high-powcr  design 
and  test  equipment  is  utilized  by  our  Research 
and  Production  Departments.  Each  duplexer 
is  fully  tested  at  maximum  rated  power 
before  shipment. 

We  have  extensive  experience  in  designing 
and  manufacturing  high-power  duplexer  devices 
and  are  interested  in  working  on  newest 
ultra-high-power  applications.  We  are  now 
developing  ultra-high-power  duplexers  for  more 
efficient  switching  at  UHF,  L,  C,  and  S  bands. 

Our  Applications  Engineers  would  like  to  discuss 
the  future  of  high  power  duplexing  with  you. 


1  Frequency 

1  Band 

Duplexer 

Type 

Peak 

Power 

Average 

Power 

Transmit 
Loss  (max.) 

•Receive 
Loss  (max.) 

Bandwidth 

Gas 

300  Kw 

0.1  db 

0.4  db 

Tunable 

UHF 

Gas 

75  Kw 

0.1  db 

0.4  db 

L 

Gas 

25  Mw 

50  Kw 

0.1  db 

0.5  db 

S 

Gas 

6  Mw 

30  Kw 

0.1  db 

0.7  db 

Ferrite 

3  Mw 

5  Kw 

0.5  db 

0.9  db 

Gas 

5  Mw 

5  Kw 

0.1  db 

0.7  db 

c 

Ferrite 

5  Mw 

7.5  Kw 

0.3  db 

0.8  db 

10%  Nominal 

Gas 

KSBUli 

500  W 

0.2  db 

1.0  db 

Ferrite 

1  Kw 

0.3  db 

0.9  db 

Ku 

Gas 

150  W 

0.2  db 

1.0  db 

Ferrite 

1  150  Kw 

150  W 

0.3  db 

0.9  db 

_ 

Ka 

Ferrite 

1  75  Kw 

75  W 

0.3  db 

1.1  db 

1  4%  Nominal 

All  Microwave 
Associates  duplexers 
incorporate  low-loss, 
long-life,  receiver 
protectors  which 
guarantee  crystal 
protection  over  wide 
temperature  ranges 
and  under  extreme 
environmental 
conditions. 


J 


‘The  duplexer  receiver  lose  includes  the  loss  due  to  receiver  protector  TR  tubes..  Visit  US  at  IRE  Booth  2301  *2303 

At  each  frequency  band  of  the 
microwave  spectrum,  Microwave 
Associates  has  devices  for  efficient 
switching  of  high  power. 


MICROWAVE  ASSOCIATES,  INC. 

BURLINGTON,  MASSACHUSETTS 

Western  Union  FAX-TWX:  Burlington,  Mess.,  942  •  BRowning  2-3000 
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See  us  March  21-24  at  the  I.R.E.  Show/Booths  1619-1621 


BOURNS 

TRIMPOT® 

WITH 

BUILT-IN 


TEMPERATURE 

STABILITY 

Stable  settings  under  extreme  temperature  conditions  Is 

an  outstanding  feature  of  the  Trimpot®  potentiometer.  This  thermal  stability  is  built-in  through  all  phases  of  design  and  production^ 


TxcletWe  'MMBfactnrers  if  Triapot®.  Triait®  and  E-Z-Tria<9.  Pioneers  in  transducers  for  pesitien,  pressure  and  acceleration. 
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MATCHED  COEFFICIENTS  OF  THERMAL  EXPANSION 
Resistance  wire  and  mandrels  hare  matched  coefficients  of  thermal 
expansion  to  reduce  the  “strain  gage  effect.”  Linear  expansion  rates 
for  the  mandrel  and  wire  match  so  closely  that  the  temperature  co¬ 
efficient  value  for  the  entire  wirewound  element  approximates  that  of 
the  wire  itself. 


mvrnmuum 


THERMALLY  STABLE  CERAMIC  MANDRELS 

Bourns  takes  advantage  of  high  thermal  stability  of  ceramic  materials 
for  element  mandrels.  Today,  all  Bourns  Trii^t  potentiometers  pro¬ 
vide  the  improved  performance  and  reliability  afforded  by  ceramic 
materials. 


EXCLUSIVE  SILVERWaD®  TERMINATION 
Silverweld  is  an  actual  metal-to-metal  fusion  of  element  wire  and 
external  terminal.  In  doing  away  with  mechanical  or  soft-solder  joints. 
Bourns  eliminates  potential  hot  spots  thus  extending  the  potenti¬ 
ometer’s  temperature  range.  The  fusion  of  the  Silverweld  terminal  to 
n^  turns  of  wire  on  the  resistance  element  avoids  the  problem  of 
single  wire  termination.  Silverweld  is  virtually  indestructible  under 
thermal  stresses. 


EXCLUSIVE  TENSION  CONTROL  EQUIPMENT 
Bourns  has  developed  specialized  winding  equipm^  that  provides 
constant  and  precise  control  of  wire  tension  during  winding  operations. 
“Necking"  of  the  wire  or  resistance-altering  stresses  never  occur. 
Instead  the  wire  remains  uniform— well  able  to  withstand  temperature 
variations  with  no  appreciable  change  in  resistance. 


JBOXJPtTSrS 


Sp«e)f]r  Trimpot  —  the  origiiiel  leadecrew  • 
•ctMteU  potentiometer  with  rellafeiilty  on 
which  )re«  can  depend.  20  betic  medeU  — 
4  terminal  type*  -  3  moentint  stylet. 


■  OUWNW.  IMC.,  TWIMWOT  OtVIWION 

•.i>B  MAONOuiA  AVK  ,  wivcneion,  CALin. 
WI.ANTWI  RIVKReiOai,  CAUIP.  ANO  AMB*,  IOWA 


Write  for  new  Trimpot  summary  brochure  and  list  of  stocking  distributors. 


ORDER  FROM  OUR  STOCK  AT  FACTORY  PRICES 


Worlds  Largest  Distributor  Stock  ^ 
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Series 


Miniature  Power  Relays 


T.. 


Available  “OFF  THE  SHELF"  in  various  combinations 


^  ^  of  voltage  and  contact  arrangements  including  .  . 
...Plastic  cover  with  octal  plug-in  (10  amp.  per  pole) 

. .  .Hermetically  sealed  —  octal  plug-in  and  solder  terminals 
. .  .Heavy  duty  screw  terminals  (30  amperes  per  pole) 


*20  Ampere  Per  Pole  Rating  — 
250,000  operations  minimum. 

t 


l^Mte  {ok  pioo  llteKotuKe.  aW  ouK  Jlelcu^  CatoJo^ 

Check  specifications  and  prices  of  these  Miniature  Power  Relays.  KURMAN 
RELAYS  for  most  of  your  applications  are  available  from  us  lit  prototype 
or  production  quantities  at  factory  prices,  saving  you  time  and  money. 


*Requires  only  about 
Vs  watt  per  pole 


High  Speed  Relay  S.P.D.T.,  D.P.D.T.,  and  T.P.D.T.  6V-1 10V,  D.C.  and  6V-230V,  A.C 


ESAKI  PIOPE 


(TUNNEL  DIO/DE) 

I  N  \  E  N  I  E  I)  IJ  V 

Dr.  ESAKI 


E 


Now  Available 


I.R.E.  SHOW:  BOOTH  2004 


SONY  COFiP>  ORATION 


TOKYO,  JAPAN 


NEW  YORK  OFFICE:  514  BROADWAY,  NEW  YORK  12 


Don’t  miss  this  special  report  at  the  IRE  Show, . . 


NEW  DEVELOPMENTS  IN 
HIGH-TEMPERATURE  DIELECTRICS 

A  comprehensive  lecture-demonstration 
by  the  engineering  staff  of  Mycaiex  Corporation  of  America 


\ 


/ 


V 


Time  — 3:1S  P.  M.  Daily 

Piace-FRANCE  ROOM 

v^loor  2M,  N.Y.  Coiiseum 

Dates — March  21  -24  ( inclusive) 

AdWiission  — By  Invitation  ONLY 


REGISTER 
in  advance  at 
MYCALEX  BOOTH 
No.  2729-2731 


Just  a  few  of  the  highlights  featured  at  the  Mycalex  Corporation  of  America 
demonstration  will  include:  applications,  engineering  problems  and  solu¬ 
tions  in  high-temperature  dielectrics  illustrated  with  special  color  slides 
showing: 

•  MYCALEX®  glass-bonded  mica 

•  SUPRAMICA®  ceramoplastic 

•  SYNTH  AM  1C  A®  synthetic  mica 


MYCALEX 


CORPORATION  OF  AMERICA 


— complete  with  materials  and  component  samples.  This  will  be  followed 
by  a  discussion  period  during  which  questions  will  be  answered  by  the 
Mycalex  engineering  staff.  For  your  personal  invitation,  register  in  ad¬ 
vance  at  the  Mycalex  booth  No.  2729-2731,  2nd  Floor,  IRE  Show. 


General  Offices  and  Plant:  220  Clifton  Blvd.,  Clifton,  N.  J. 
Executive  Offices:  30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

World's  larfest  manufacturor  of  flass-bondad  mica,  caramoplastic  and  syntliatic  mica  products 
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Bracli«li 


Bushings 


Copocilors 


Chokts 


Coil  Forms 


Oioda  Clips 


Forrulos 


Insuloiod 

Terminals 


Knobs 
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4,000  AND  1  WAYS 


Terminols 


TO  DESIGN  BETTER  ELECTRONICALLY 


Terminal 


GOOD  ELECTRONIC  DESIGN 

always  starts  with  having  the  correct  com-  build  more  stamina  into  your  present  de¬ 
ponent  for  each  circuit  requirement.  And  signs  —  or  improve  those  still  on  the 
when  you  select  that  component  from  the  boards.  CAMBION  guarantees  the  same 
more  than  4,000  CAMBION  Guaranteed  identical  high  quality  in  every  component 
Electronic  Components,  you  add  the  better  —  whether  in  small  lots  for  research  and 
design  factor . . .  reliability.  development,  or  lots  of  1,000,000. 

With  CAMBION  Components  you  can  CAMBION's  advanced  engineering  and 


497  DIFFERENT  TERMINALS  IN  33  STYLES 

Complete  line  of  solder  terminals  for  swage-mount-  Wide  variety  of  insulated  terminals  in  stand-off  and 

ing,  thread-mounting,  and  press-mounting.  Single,  feed-thru  types  with  ceramic.  Teflon*,  or  phenolic  in¬ 
double,  and  triple-turrets.  Feed-through,  double-  sulotion.  Teflon  types  press-mount.  Also  available  with 

ended,  hollow,  and  split  types.  Held  to  extremely  close  internal  ond  external  mounting  threads,  and  as  rivet 

tolerances.  Cross-section  checks  assure  proper  plating  types.  All  function  over  a  broad  humidity  range.  Volt- 
on  all  significant  surfaces.  CAMBION  Swaging  Tools  age  breakdown  tests  assure  proper  ratings. 


102  COIL  FORMS  WITH  1352  VARIATIONS 

Compact,  standard  slug-tuned  types  .  .  .  horizontal  Shielded  types  in  single-  and  double-tuned  models.  All 

and  vertical  models  with  forms  of  ceramic,  paper  types  available  wound  to  customer  specifications.  Kit 

phenolic.  A  style  to  meet  every  requirement  of  printed  containing  3  each  of  5  popular  types  of  CAMBION 

and  conventional  circuits.  Ceramic  threaded-stud  types  coil  forms  with  silicone-fiberglas  collars,  Perma-Torq 

available  with  Perma-Torq*^  positive-lock  tuning.  lock,  and  ring  terminals. 


35  TYPES  OF  PLUGS  AND  JACKS 

A  diversified  range  of  standard  and  miniature  con-  positive  connections  and  lasting,  low-resistance  con¬ 
nectors  for  solder  and  crimping  assembly  in  conven-  tact.  Insulated  types  with  red,  black,  or  natural  nylon 
tional  and  printed  circuit  work.  All  jacks  have  solid  sleeves.  Brass  plated  with  bright  alloy,  nickel,  or  gold, 
front  compression  spring  and  floating  “D"  key  for 


manufacturing  facilities  make  that  guar¬ 
antee  possible.  Made  from  certified  ma¬ 
terials,  all  CAMBION  Components  are 
given  rigorous  electrical,  mechanical,  and 
environmental  tests  .  .  .  carefully  meas¬ 
ured  for  dimensional  accuracy.  Under 
careful  quality  control  methods  all  the 
way,  they're  superior  products  well  quali¬ 


fied  to  meet  today’s  demanding  design  re¬ 
quirements.  For  complete  details  write  for 
Catalog  W600,  CAMBRIDGE  THERMI¬ 
ONIC  CORPORATION,  437  Concord 
Avenue,  Cambridge  38,  Massachusetts. 


"Quality  that  Follows  Through” 
from  Prototype  to  Production 


42  TERMINAL  BOARDS  IN  5  DIFFERENT  MATERIALS 


Standard  all-set,  miniature  all-set,  and  custom-built 
models  for  conventional  and  miniature  applications. 
Available  in  cotton-fabric  phenolic,  paper  phenolic. 


glass  epoxy,  melamine  glass,  and  ceramic.  Scribed  for 
convenient  separation.  Standard  ceramic  boards  avail¬ 
able  in  6  sizes  for  high  temperature  applications. 


Diode  Clips 


32  COILS  43  CHOKES  9  CAPACITORS 


A  broad  family  of  standard  wound  coils  (regular 
and  new  shielded  types)  and  chokes  covering  a  wide 
range  of  inductances  minimizes  need  for  “specials." 
Rated  in  preferential  values  with  color  coding.  Wound 
on  ceramic,  paper  phenolic,  or  molded  phenolic  coil 
forms.  All  windings  varnish  impregnated.  Studs  on 
ceramic  forms  securely  mounted  by  special  CAMBION 
process.  Ten-coil  development  kit  available  with  over¬ 
lapping  inductance  ranges  from  2  /ih  to  800  nh. 


Custom-wound  types  in  any  quantity  are  available  to 
meet  specific  needs  in  printed  and  conventional  circuits. 

Subminiature  capacitors  with  advanced  design  tun¬ 
ing  that  permits  wide  capacity  ranges.  Supplied  com¬ 
plete  with  single  mounting  studs  and  lock  for  tuning 
element.  Fixed  stand-off  types  also  available  with 
capacity  elements  epoxy-embedded  for  maximum 
resistance  to  moisture. 


Knobs 

m=tD 

Terminals 
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39  DIFFERENT  DIODE  CLIPS 

Spring-loaded  and  spade  types.  Positive-gripping  clips  with 
a  wide  range  of  applications  for  component  mounting  in  con¬ 
ventional  and  printed  circuits.  Screw-stud  or  rivet-mounted  types. 

-Teflon*'  type  for  press-mounting.  Stand-off  or  feed  through 
design.  Spring-loaded  types  take  wire  from  .069"  to  .085" 
diameter.  Spade  types  take  pins  from  .005"  to  .080"  diameter. 


HANDLES  IN  36  TYPE-AND-FINISH  COMBINATIONS 

Fixed,  full-folding,  and  90°  folding  types.  Adjustable  (telescop¬ 
ing)  and  oval  types.  Stainless  steel  and  aluminum.  Brass,  plated 
as  specified.  Handles  buffed  before  plating  for  long  lasting, 
high  luster.  Custom  made  handles  on  request.  Special  packaging 
gives  positive  protection  until  used  .  .  .  you  start  with  a  perfect 
finish. 


KNOBS  .  .  .  BATTERY  HOLDERS  .  .  .  HARDWARE 

Guaranteed  quality  too  in  the  vital  panel  "sundries."  Kollet 
knobs,  molded  frbm  Tenite  II  with  black  satin  finish.  Snap-in  caps 
available  in  9  coded  colors.  With  or  without  skirts.  Arrow  in 
skirt  is  optional.  Mercury  battery  holders  for  1  to  5  cells  . . .  with 
positive  locking  device.  Also  a  complete  line  of  binding  posts, 
thumb  screws,  brackets  and  stand-offs. 


ALL  COMPONENTS  MEET  OR  SURPASS  THESE  GOVERNMENT  SPECIFICATIONS 

MATERIALS  COMPONENTS 


Aluminum . QQ-A-365a  Comp  A,  T3;  QQ-A-268,  T4 

Beryllium-Copper . QQ-C-530 

Brass . QQ-B-626a,  Comp  22,  V6  Hard 

Ceramic . JAN-l-10,  Grade  L-5 

Glass-Cloth,  Epoxy-GEE . MIL-P-1 81 77B 

Glass-Cloth,  Melamine-GMG . MIL-P-15037B 

Glass-Cloth,  Silicone  — GSG . MIL-P-997B 

Nylon  101 . MIL-P-1 7091 8,  Type  II 

Phenolic,  Cotton-Fabric  —  FBE . MIL-P-1 5035B 

Phenolic,  Nylon-Fabric  —  NPG . MIL-P-15047B 

Phenolic,  Paper-Base  —  PBE,  PBG . MIL-P-3115B 

Phosphor  Bronze . QQ-P-330,  Grade  A,  Spring  Temper 

Steel,  Cold  Rolled . QQ-S-633b,  Grade  FS-1010 

Steel,  Stainless . QQ-S-763b,  Class  7,  Type  A 

Wire,  Copper . MIL-W-583A 

Wire,  Stainless  Steel . QQ-W-423,  Comp  FS-302 


Capacitors,  Fixed,  Ceramic  Dielectric . MIL-C-11015A 

Coils,  RF . MIL-C-15305A 


PLATINGS 

Gold . MIL-G-14548 

Nickel . QQ-N-290,  Type  VI 

Silver . 46P5  (Ord),  MIL-F-14072.  QQ-S-365 

Tin-Lead  Solder . MIL-F-14072 

Varnish . MIL-V.173A 

GENERAL 

Environmental . . . MIL-E-5272 

Sampling . MIL-STD-105B 

Test . MIL-STD-202A 

T  reatment . MIL-T-1 52 

Control . MIL-E-5400A 


FINISHES 

Alumlite . MIL-F-14072 

Anodized . MIL-A-8625A 

Black  Oxide . MIL-F-495A 

Cadmium . QQ-P-416a,  Type  II  (Clear  Chromate),  Class  B 

Electro-Tin . MIL-T-10727,  Type  II 


THE  GUARANTEED  ELECTRONIC  COMPONENTS 


437  Concord  Avenue,  Cambridge  38,  Massachusetts 
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Your  Once-A-Year  Opportunity 
To  Tour  The  World 
“Where  Tomorrow  Is  Today 

NEW  YORK  IRE  CONVENTION-MARCH  21,  22,  23,24 
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Plan  your  convention  schedule  to  take  full  advantage  of  the 
technical  sessions  and  exhibitor  displays 

When  a  technical  conference  of  the  scope  of  the  IRE  Convention  comes  around,your  time  becomes 
even  more  valuable.  There  is  so  much  to  see  and  learn,  so  much  demanding  every  minute  of  your 
time  — this  year  more  than  200  technical  papers  and  the  displays  of  950  exhibitors.  We  believe 
that  this  is  a  major  opportunity  for  you  to  improve  your  knowledge  of  the  state  of  the  art. 

We  will  not  indulge  in  active  technical  recruiting 
during  the  convention 

If  personal  reasons  dictate  that  you  change  positions  at  any  time  during  the  year,  we  maintain 
permanent  offices  where  you  may  discuss  your  interests  with  members  of  our  Research  and 
Engineering  Staff. 


MR.  GARRETT  SANDERSON 
1 1 1  Eighth  Ave. 

New  York  11.  N.Y. 

WAtkins  9-3176 


MR.  SHELDON  HIRSCH 
336  No.  Foothill  Rd. 
Beverly  Hills.  Calif. 
BRadshaw  2-0661 


MR.  JOSEPH  MULLIGAN 
1135  W.  Fullerton  Ave. 
Chicago,  Illinois 
LAkeview  3-7770 


ffl 


LITTON  INDUSTRIES 

Electronic  Equipments  Division 
Beverly  Hills,  California 


Litton  Industries  is  among  the  country’s  SOO  largest  industrial  organizations.  It  is  active  in  the  fields 
of  inertial  navigation  and  control  equipment,  communications,  business  machines,  electron  tubes, 
microwave  equipment,  radar,  countermeasures,  and  industrial  and  military  computation  and  data- 
processing  equipment  and  systems.  Facilities  of  the  Electronic  Equipments  Division  are  located  in 
the  suburban  Los  Angeles  area. 

See  examples  of  Litton’s  technological  versatility,  and  take  your  choice  of  new-product  literature,  at 
our  booths:  1610-1618  and  1709-1717.  If  you  arc  fascinated  by  exercises  in  deductive  logic,  pick 
up  a  copy  of  “Problematical  Recreations." 
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NOW  FOR  ALL 

IMPEDANCE  MEASUREMENTS 


Sperry  now  has  a  brand  new  line  of 
impedance  measuring  devices,  the 
most  up-to-date  and  completely  inte¬ 
grated  in  the  microwave  field. 

Regardless  of  the  frequency  in  which 
you  are  working,  there  is  a  complete 
set  of  AAicroIine  impedance  measuring 
instruments  available. 


Each  instrument  has  been  thoughtfully 
designed  with  accuracy  and  ease  of 
operation  in  mind.  The  slotted  line 
represents  the  ultimate  in  accuracy  .  .  . 
the  probe  was  designed  for  conven¬ 
ience  .  .  .  and  the  29A1  includes  the 
finest  proven  features  of  SWR  Indi¬ 
cators. 


The  instruments  of  this  complete  line 
are  perfectly  coordinated  to  work  with 
each  other;  however,  they  may  be 
used  separately  with  other  units. 


S-band  Slotted  Line 


Universal  Carriage 

21A1 

$175 

Slotted  Sections 

21C1 

*  $100 

21X1 

*  $90 

21U1 

*  $100 

Slotted  Lines 

21S1 

$450 

21L1 

(special  order) 

Probe 

21B1 

$125 

SWR  Indicator 

29  A 1 

$200 

*To  be  used  with  Universal  Carriage  21 A1 


SPERRY  MICROWAVE  ELECTRONICS  COMPANY,  CLEARWATER.  FLORIDA  •  DIVISION  OF  SPERRY  RAND  CORPORATION 


92  CIRflE  92  ON  READER  SERVICE  CARD 


CIRCLE  93  ON  READER  SERVICE  CARD->- 


EAS 


Precision  Is  The  Standard  At  Coors 

Micro-Module  Wafers 

The  hottest  news  in  extreme  miniaturization  of 
electronic  equipment  is  the  micro-module — an  amaz* 
ingly  small  combination  of  sub-miniature  electronic 
circuit  components.  The  fundamental  unit  of  a  micro¬ 
module  is  the  high  alumina  ceramic  base  plate — a  tiny 
ceramic  wafer,  approximately  0.300"  square  x  0.010" 
thick.  Upon  this  is  deposited  or  metalized  a  component 
of  a  circuit — a  resistor,  capacitor,  transistor,  diode, 
etc.  The  micro-module  is  a  combination  of  several  of 
these  elements  in  a  small  space  to  serve  a  specific  cir¬ 
cuit  function — amplifier,  oscillator,  etc. 

Coors  is  manufacturing  these  precision  wafers  in 
large  quantity  production  runs  for  several  manufac¬ 
turers  working  on  the  same  project.  Coors  holds  all 
dimensions  of  the  tiny  ceramic  wafer  to  extremely 
close  tolerances  so  that  the  micro-elements  produced 
from  them  are  entirely  interchangeable  from  manu¬ 
facturer  to  manufacturer . 


Miniature  Tube  Envelopes 


Tube  Envelopes 


Coors  makes  high  strength  ceramic  envelopes  to 
extremely  close  dimensional  tolerances  and  in  a  wide 
range  of  sizes  for  use  in  modern  electron  tubes.  Cer¬ 
tain  of  the  Coors  ceramic  compositions  were  developed 
specifically  to  meet  the  rigorous  operating  conditions 
and  reliability  requirements  to  which  high  power,  high 
frequency  tubes  are  subjected. 

Illustrated  here  is  one  of  the  miniature  ceramic 
envelopes  in  regular  production.  Coors  regularly  pro¬ 
duces  many  other  sizes  up  to  10"  O.D.  Larger  sizes  can 
be  manufactured. 

Coors  ceramics  have  outstanding  electrical  and 
physical  characteristics.  These  properties  are  not 
affected  by  high  outgassing  or  high  operating 
temperatures. 

At  the  IRE  Showl 

Coors  Beryllium  Oxide  Ceramic 

Coors  is  now  in  regular  production  of  beryllium  oxide 
ceramic.  This  new  ceramic  material  has  outstanding  refrac¬ 
tory  and  nuclear  properties.  It  has  better  resistance  to 
thermal  shock  than  most  other  ceramic  materials  and  con¬ 
ducts  heat  better  than  any  other  ceramic  material.  A  good 
electrical  insulator  at  elevated  temperatures,  these  com¬ 
ponents  are  meeting  the  many  advanced  needs  of  the  elec¬ 
tronic  industry.  See  this  Coors  ceramic  material  at  the 
IRE  Show  or  write  for  new  data.  Booth  4005*6 


Standard  Terminal  Insulators 

Coors  furnishes  standard  terminal  insulators — 
available  from  stock — in  various  ratings  and,  also,  can 
manufacture  custom  made  insulators  to  meet  your 
specific  requirements.  In  the  range  of  standard  sizes, 
metal  parts  are  bonded  to  the  ceramic  by  Coors  High 
Temperature  Metalizing  Techniques,  thus  producing 
strong  hermetic  ceramic-to-metal  seals.  The  result  is 
standard  terminal  insulators  available  for  a  wide  range 
of  requirements — insulators  that  have  superior  elec¬ 
trical  and  mechanical  characteristics.  Production  is  on 
a  large  quantity  basis — you  do  not  pay  a  premium  for 
high  quality,  precision  terminals. 


€ooU 

COORS  PORCELAIN 
COMPANY 

600  Ninth  Street,  Golden,  Colorado 


Readout  Counter  used 
in  Tape  Preparation  for 
Machine  Tool  Control 


A  Veeder-Root  Series  1538  Remote  Data  Readout  Counter 
provides  tape  feed  control  for  the  motorized  tape  punching 
unit  of  the  new  Potter  &  Johnston  Tape  Control  System. 
The  tape  punch  is  used  to  program  machine  functions  on 
P  &  J  Automatic  Turret  Lathes.  The  counter  automatically 
controls  the  amount  of  tape  feed  required  for  each  turret 
face  involved,  and  stops  the  tape  at  preselected  address 
points.  When  the  correct  address  point  is  reached,  a  com¬ 
bination  of  holes  representing  the  machine  command  is 
punched  into  the  tape.  Counter  is  automaticaUy  reset  for 
each  turret  face. 


POSITION 


Servo  Repeaters 
Drive  Counters 
to  Indicate 
Lineal  Motion* 


Veeder-Root  Readout  Device 
This  is  the  basic  series  of  Remote  Data  Readout 
Counters.  Some  are  available  for  standard  applica¬ 
tions.  or  design  variations  will  be  submitted  based 
on  requirements.  They  function  basically  as  analog 
to  digital  converters.  ^  ^ 


LI  -*  One  of  the  ways  to  take 

_  _ i  advantage  of  digital  read¬ 

out  for  indicating  and 
recording  information  at  remote  points  is  through  servo 
repeaters.  Applications  in  aircraft,  for  altimeters,  naviga¬ 
tional  displays  and  similar  instrumentation,  suggest  many 
other  opportunities  to  use  counters  for  more  positive  indi¬ 
cation  and  control.  A  typical  "system”  is  shown  here  where 
a  counter  is  used  for  indicating  nuclear  reactor  rod  posi¬ 
tion.  The  servo  repeater  and  counter  actually  form  one 

packaged  unit,  and  the  _ _ _ _ _ _ 

whole  device  can  be  pot-  i  _  i 

ted  for  environmental  pro-  I  i - - 

tection.  When  used  to  |  1 

drive  counters,  the  servo  T  rrirrn  * 

gear  ratio  is  best  selected  — j  |  ^  |  H|  j  ! 

to  provide  full  scale  H  |  -Is 

travel  of  the  counter^  I  {  ^  ^ -  j  j 

for  one  revolution  |  U  ' 

of  the  control  |  1 

transformer  j 

shaft.  M  -  { - - '  \ - 


S«ri«  1 538/*l*<trical  r*M< ' 
•l•<tricolly  octvotsd.  Spatd 
1 000  cpm,  3  Of  S  flgvro 


Sorios  1S3S/*l«<trkony  octvoUd/ 
manual  raiat.  Spaad 
1 000  cpm,  3  or  5  flgura 


Sarim  1 606/machanically  octualad  monuol 
rttat  itondardf  bi'dirnctional  i 

(non-raMf)  ovailabla.  Spand 
$000  cpm,  up  to  $  ftgufM  b 


Typical  s«rvo  rapdater/counter  ddvic*  \  Output  shaft 

that  converts  synchro  data  to  digital  readout.  lo  counter 

Let  Veeder-Root  help  you  make  Counters  do  more! 
Extensive  design  experience  and  precision  production  tech* 
niques  make  it  possible  for  Veeder-Root  to  help  you  solve 
a  wide  variety  of  digital,  readout,  control  and  recording 
problems  with  counters  —  from  the  simplest  ratchet  to 
advanced  readout  and  navigational  devices.  Send  for  in¬ 
formation  on  specific  applications  or  contact  your  local 
Veeder-Root  Counting  Engineer. 

‘Rapriirttd  from  CONTROL  ENGINEERING  Juno  19SS.  CopyriahtO  IKS  by  ScGraw-HiU  Pub.  Co, 

Inc.  All  ritbts  roaocvod. 


Veeder-Root 

HARTFORD  2,  CONNECTICUT 


New  York  •  Chkoge  •  lot  Angeles  •  Son  Froncbco  •  Seoftle 
Sr.  Louis  •  CreenvMe,  S.  C.  •  Ahoono,  Po.  •  Montreal 
Offices  end  Agents  in  other  principal  cities 
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FROM  SPARK  THROWING 


JO  TRANSISTOR 
TESTING... 


Sorensen  Hm  the  Toltage  for  it . .  • 
from  600,000  volts  to  3  volts. 


Sorensen  precision  controlled 
power  is  making  a  tremendous 
variety  of  jobs  easier  in  scientific 
and  industrial  labs,  in  equipment 
design  departments,  on  production 
lines,  and  in  armed  forces 
establishments. 


Whatever  your  power-supply, 
line-voltage-regulator,  or 
frequency-changer  requirement, 
let  your  Sorensen  representative 
tell  you  about  the  Sorensen  line. 
You'll  be  shopping  from  the 
largest  offering  of  standard, 
off-the-shelf  controlled  power  units 
in  the  country.  If  you’re  a  careful 
“spec-checker,”  you’ll  see  that 
Sorensen  is  setting  standards 
for  the  industry. 

Incidentally,  Sorensen  application 
engineers  are  always  glad  to 
discuss  with  you  your  specific 
requirements.  Sorensen  & 
Company,  Richards  Avenue, 

South  Norwalk,  Conn.  e.so 


Series  Q  . . .  just  one  selection  from 
the  most  comprehensive  power-supply 
line  on  the  market. 

•15  models 

•  Output:  6,  12,  or  28  vdc,  adjustable, 
approx.  ^25% 

•  Regulation :  As  close  as  :!:0.05%  for 
line  and  load  combined 

•  Power  capacities;  To  approx.  200  watts 

•  Response  time:  50  microseconds 

•  Ripple:  All  models  below  0.02%; 
most  below  0.01% 

Input:  105-125vac,  single-phase, 

50/60  cps  (can  be  used  on  400  cps). 
Write  for  data  sheet  DC290. 


CONTROLLED  POWER  PRODUCTS 

...  Uw  nidist  liM  lets  IN  uki  tki  wisist  dMin 

Visit  the  Sorensen  Booth  at  the  IRE  Show — March '21-24 
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STABILIZED 

MICROWAVE 

SIGNAL 

GENERATORS 

ULTRA  STABLE 
VARIABLE  FREQUENCY 
VERSATILE 

Microwave  signal  sources  with  high  rf  stability... 
for  test,  research,  inspection. 


Model  300 

INEXPENSIVE 
Portable 
Self-contained 
Short  term  stability  — 
1  part  in  10«. 


OVEftd  YCAirS* 
CXPERiCNCe 


BIG  STEP 


PRODUCTION 

COST-CUTTING! 


Preformed  solder, 
all  shapes  and  sizes 
engineered  to  your 
needs;  rings,  wash¬ 
ers.  discs,  coils,  pel¬ 
lets,  others.  Flux 
filled  or  solid  types, 
all  alloys  including 
rare  metals. 


Writ*  for  free 
Sample  osiortment 
ond  engineering  detail 

KESTER  SOLDER 
COMPANY 
4204  Wrifhiwoed  Avenue 
CNiceco  Illinois 
Newark  S,  New  Jersey 
Anaheim.  Catifornia 
Brantford.  Canada 
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10  mw  power  output  for  low  power  applications. 
Offers  many  features  found  only  in  much  higher- 
priced  instruments. 


Model  BOO 

EXTREME  STABILITY 
HIGH  POWER 
HIGH  RELIABILITY 
MODERATE  COST 

500  mw  power  output  for  maximum  flexibility.  The 
unexcelled  frequency  stability: 

short-term  deviation  —  1  part  in  10* 
long-term  deviation  —  1  part  in  10® 

.  .  .  is  achieved  with  a  high-gain  dc  amplifier,  and 
patented  AFC  discriminator. 

Models  300  &  500  operate  at  8.5  to  9.6  Kmc/s.  Also 
available  —  units  at  K,  C  and  6-bands.  Full  year’s 
warranty  on  all  instruments.  Write  for  complete 
information. 


See  us  at  IRE  —  Booth  SOOT 


294  Centre  Street  *  Newton  58.  Maas.  •  Teleplione  WO  9-8890 
Aepreaentetivea  in  principal  citiet  o/  9.5.  and  oversees. 


’CKfOKATCO  BLACK  TtflON  CA8l£  ITHYl  CfllUlOSC  THUtADED  NYlOt* 


NYLON  SrSAPSINC  CMMPS  CABl£  ClAMPS  800 


r* 

kV  vv , 

e  9 ' 
0  -0  ■ 

o 

A®  < 

D  o. 

MOlOfO  BlACK 
NYLON  SCREWS 

BLACK  NYLON 
CAP  nuts 

BlACK  NYLON 
WASHERS 

••0”  washers 

WRirC  FOR  FURTHER  OITAILS,  SPECIFICATIONS  AND  PRICES 


COMPANY 

5701  Northwest  Highway  •  Chicago  46,  III. 
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MONSANTO  IDLDM  NOW  IN  ROUND-THE- 
CLOCK  PRODUCTION  FROM  THIS  NEW  PLANT 


Now  on-stream  day  and  night — Monsanto’s 
new  custom-engineered  plant  near  St.  Charles, 
Missouri  —  turning  out  semiconductor-grade 

SILICON. 

Check  into  the  form  of  Monsanto  silicon  that 
best  meets  your  needs: 

Float-zone-refined  single-crystal  silicon  .  . . 
(a)  doped  to  desired  resistivities  of  either  “p” 
or  “n”  type  and  having  high  lifetimes  (b)  un- 
doped  high-resistivity  (greater  than  1,000  ohm 
cm.)  “p”  type  with  lifetime  of  more  than  200 
microseconds. 

Polycrystalline  silicon  ...  (a)  rods  designed 
for  float-zone  refining  and  capable  of  making 
single-crystal  silicon  of  high-resistivity  “p” 


type,  or  of  being  doped  to  desired  levels  of  “p” 
or  “n”  type  resistivities  (b)  billets  with  ultra- 
low  base  boron  content  for  growing  high-quality 
crystals. 

To  be  certain  you  keep  up  to  date  and  have  all 
the  information  you  need  about  Monsanto’s 
semiconductor-grade  silicon,  just  write: 
Monsanto  Chemical  Company,  Inorganic  Chemi¬ 
cals  Division,  Dept.  Si-1,  St.  Louis  66,  Missouri. 


See  U8  at  the  IRE  show,  Booth  4026-27 


From  tho  Wide  Lino  of  Mollory  Tantalum  Capacitors  . . .  Nine  Miniature  Tantalums 


'W.  Veil*  OC  T*mp«ralur* 


Dwtripiton 


HAT  Pellet  Anode 

Liquid  Electrolyte 


Metal  Case 
Axial  Leads 
Insulated  Case 


Pellet  Anode 
Solid  Electrolyte 


Metal  Case 
Axial  Leads 


TAM  Pellet  Anode 


Dip  Coated  Resin 


Solid  Electrolyte 


Upright  Mounting 


squore 


STNT  Pellet  Anode 


Metal  Cose 
Axial  Leads 


Liquid  Electrolyte 


Pellet  Anode 


Metal  Case 
Axial  Leads 


Liquid  Electrolyte 


TAP-1  Pellet  Anode 


Metal  Case 
Axial  Leads 


Liquid  Electrolyte 


TAP-2  Pellet  Anode 


Metal  Case 
Axial  Leads 


Liquid  Electrolyte 


TAP-3  Pellet  Anode 


Metal  Case 
Axial  Leads 


Uquid  Electrolyte 


M  2  Pellet  Anode 

Liquid  Electrolyte 


Metal  Case 
Axial  Leads 


.287' 

(Body) 

.484' 


WVOC  at  65“  for  HAT 
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Tantalums . . . 


Tiny  in  everything  ...but  performance 

When  miniaturization  squeezes  your  circuits  .  .  .  and  you  need  smaller 
and  smaller  tantalum  capacitors,  look  to  the  broad  Mallory  line  for  just 
the  right  sizes  to  fit  your  tightest  space  requirements.  Tiny  in  every¬ 
thing  but  performance,  Mallory  miniature  tantalums  will  meet  all  your 
needs  for  ratings,  mountings  and  service. 

Mallory  pioneering  has  developed  a  complete  line  of  miniature  tanta¬ 
lums.  For  instance,  there’s  the  encapsulated  Type  TAM  ...  an  ideal 
space-saver  for  printed  circuits.  Metal-cased,  axial  lead  types  range  in 
size  down  to  the  micro-miniature  Type  HAT,  the  smallest  metal  case 
capacitor  made.  Other  liquid  and  solid  electrolyte  types  cover  a  broad 
range  of  capacity  and  voltage  ratings.  Type  M2— for  150°C  service— is 
a  miniature  version  of  the  high  temperature  tantalums  pioneered 
by  Mallory. 

Including  the  miniatures,  there  are  16  types  of  Mallory  tantalums  to 
choose  from— ranging  up  to  the  high-capacity  types  for  200®C  service. 

In  life  tests  and  actual  service,  they’ve  been  proven  unequalled  for 
stability  of  capacitance,  equivalent  series  resistance  and  low  leak¬ 
age  values. 

For  expert  consultation  on  your  circuit  requirements,  see  your  Mallory 
capacitor  specialist  .  .  .  and  write  today  for  technical  data  on  the 
Mallory  tantalum  line. 


. . .  And  Seven  Others 

TAF:  foil  anode,  85°C  rating,  .25-440  mfd.  XTL:  smallest  200°C  rating,  3.5-120  mfd. 

XTK;  isaH  wis,  175°C  rating,  2-70  mfd.  XTH:  200°C  rating,  7-240  mfd. 

XTMi  small  dimeter,  175°C  rating,  4-140  mfd.  XTV;  high  capacity,  175°C  rating,  18-1300  mfd. 
XTO;  200°C  rating,  7-240  mfd. 

Immediate  Oeitvsry  on  All  16  Types 


Mallory  Capacitor  Company 
Indianapolis  6,  Indiana 
a  division  of 


See  Mallory  Capacitor  Company  for  a  comp/efe  lino 

of  aluminum  alactrolytics,  tantalum  capacitors  and  motor  capacitors 


/- 


Order  Tantalum  Capacitors 

FROM  STOCK 


at  these 

MallorY 

Industrial  Distributors 

BoHimere,  Md. 

D  &  H  Distributing  Co. 

Radio  Electric  Service 
Binghamton,  N.Y. 

Stack  Electronics 
Boston,  Mott. 

Cramer  Electronics,  bic. 
DeMambro  Radio  Supply  Co. 
Lafayette  Radio 
BuHolo,  N.Y. 

Wohle  Electric 

Sunset  Electronics  Div. 
Camden,  N.J. 

General  Radio  Supply  Co. 
Chicago,  III. 

Allied  Radio  Corp. 

Newark  Electronics  Corp. 
Cincinnati,  Ohio 
United  Radio 
Cleveland,  Ohio 
Pioneer  Electronics 
Dallas,  Texas 

Engineering  Supply  Co. 

Dayton,  Ohio 
Allied  Supply  Co. 

Denver,  Cole. 

Denver  Electronics 
Detroit,  Mich. 

Ferguson  Electronic  Supply 
Dewnsview,  Ont. 

Alpha  Aracon  Radio  Co. 

Fords,  N.J. 

Atlas  Electronics 
Houston,  Texas 

Harrison  Equipment  Co.,  Inc 
Lenert  Compony 
Indianapolis,  Ind. 

Graham  Electronics 
Los  Angeles,  Calif. 

Colifomia  Electronic  Supply 
Kierulff  Electronics,  kic. 

Radio  Product  Sales 
Minneapolis,  Minn. 

Northwest  Radio 
Montreal,  Que. 

Canadian  Electrical  Supply  Co. 
Mountainside,  N.J. 

Federated  Purchaser,  kte 
New  York,  N.Y. 

Harrison  Radio  Corp. 

Harvey  Radio  Co.,  Inc 
Hudson  Radio  &  TV  Corp. 
Lafayette  Radio 
Terminal  Electronics 
Oakland,  Calif. 

Elmar  Electronics,  Inc 
Pole  AHo,  Calif. 

Zock  Radio  Supply  Co. 
Pasadena,  Calif. 

Electronic  Supply  Corp. 
Pittsburgh,  Pa. 

Radio  Parts  Co. 

St.  Louis,  Mo. 

Olive  Electronics 
Tampa,  Florida 

Thurow  Distributors,  Inc 
Toronto,  Ont. 

Electro  Sonk  Supply 
Wholesale  Radio  &  Electronics 
Tucson,  Aril. 

Standard  Radio  Parts 
Tulsa,  Okla. 

Engineering  Supply  Co. 
Washington,  D.C. 

Electronic  Industrial  Sales 
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See  these  new  Raytheon  Product 


Raytheoh 


Sorensen  Series  Q  line  of 
power  supplies  for  6,  12 
or  28  VDC  regulated.  The 

Sorensen  Series  Q  power  sup¬ 
ply  line  is  comprised  of  IS 
different  models  with  outputs 
of  6,  12  or  28  VDC,  adjust¬ 
able  approximately  ±  25%. 
Voltages  are  regulated  within 


New  Kilo-line  recording 
storage  tubes  provide 
1000  TV  lines  at  50% 
modulation.  These  high- 
resolution,  low-noise  tubes 
for  frequency  and  scan  con¬ 
version  utilize  a 
A.  specially  designed 

^  tetrode  electron 

gun  for  a  resolution 
of  1,000  TV  lines  at 

fS0%  modulation 
and  provide  better 
control  over  beam 
cut-off  than  con¬ 
ventional  triode 
guns.  Applications 
include:  (1)  scan 
conversion  for 
bright  display  radar 
and  moving  target 
indicators,  (2)  slow¬ 
down  video  for  still 
picture  telephone 
transmission,  (3) 
stop-motion  video. 
CIRCLE  100 


New  pointer  knobs  vir¬ 
tually  eliminate  paraliax. 

Two  new  sloping  pointer 
style  control  knobs  have 
been  added  to  Raytheon’s 
widely  used  commercial  and 
military  knob  line.  The  new 
pointer  series  complies  fully 
with  military  specifications 
and  is  available  in  black  or 


New  Voltage-regulating 
PF  transformer  hoids  voit- 
ages  to  within  ±  3%.  The 

new  Raytheon  voltage  regu¬ 
lating  PF  transformer  main¬ 
tains  plate  and  filament  volt¬ 
ages  to  within  ±  3%  of  rated 
output  with  line  voltage  vari¬ 
ation  of  from  100  to  130 
volts.  PF  transformers  are 
now  available  in  three  stand¬ 
ard  models  with  ratings  up 
to  380  VDC  at  250  MA. 
They  eliminate  need  for  VR 
tubes  and  special  circuitry. 


±  0.05%  for  load  and  line 
combined.  Power  capacities 
range  up  to  200  watts.  The 
complete  line  of  Sorensen 
power  supplies  covers  re¬ 
quirements  from  600,000 
volts  down  to  3  volts.  Soren¬ 
sen  also  offers  a  line  of  fre¬ 
quency  changers  and  line 
voltage  regulators. 

CIRCLE  160 


grey,  with  or  without  dial 
skirts;  in  mirror  or  non- 
reflective  matte  finish.  Colors 
are  available  on  special  or¬ 
der.  Raytheon’s  complete  line 
of  knobs  includes  206  styles 
—9  standard  types  in  6  sizes, 
plus  tactile  shapes,  color  and 
color  caps. 
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Visit  us  at  the  New  York  Coliseum,  Booths  2604-2614 
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Improved  camera  tube  for 
general  closed-circuit  TV 
applications.  Machlett's 

novel  vidicon  camera  tube 
features  photoconductor 
guard  and  self>aligning 
beam  eliminating 
the  need  for  perma¬ 
nent  magnets  or 
coils.  This  tube  will 
be  exhibited  at  the 
IRE  along  with 
Machlett’s  water- 
cooled  triode  rated 
at  20-megawatts 
peak  power,  a  scan 
conversion  tube  for 
conversion  of  radar 
information  to  TV 
display,  and  a  high- 
power  vapor  cooled 
tube  for  general 
purpose  modulator, 
amplifier  and  oscil¬ 
lator  services. 
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Developments  at  the  IRE  Show 


2N1468  Silicon  NPN  transistor  for 
^avalanche  mode  operations.  Other 
features:  40  watts  peak  power,  aver¬ 
age  power  dissipation  of  230  milli- 
Iwatts,  maximum  operating  tempera¬ 
ture  of  125*C. 
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MICROWAVE  AND  POWER  TUBE  DIVISION 


MACHLETT  LABORATORIES 


RAYTHEON  COMPANY 

Waltham,  Massachusetts 


E»c*//*nc«  M  BUetronict 


ON  THE  SECOND  FLOOR,  to  the  right  of  the 
escalator,  you'll  find  this  Raytheon  exhibit . 
of  electronic  component  and  equipment  i 
advances-N.  Y.  Coliseum,  Booths  2604-2614.: 


SEMICONDUCTOR  DIVISION 


New  “Avalanche  Mode” 

Silicon  Transistor  switches 
in  2V^  milli-Msec. 

A  guaranteed  switching  time  of  10 
millimicroseconds  maximum  (when 
used  in  the  switching  circuit  shown) 
with  speeds  faster  than  IV6  milli¬ 
microseconds  in  some  applications 
is  now  possible  with  Raytheon’s  new 


New  Silicon  Mesa  Transistor 
in  Subminiature  Pachage. 

Raytheon’s  Semiconductor  Division 
announces  the  availability  of  high- 
performance  Silicon  Mesa  tran¬ 
sistors  in  subminiature  packages 
(.130"  D.,  .160"  H.).  These  units 
feature  the  reliable  “Mesa”  con¬ 
struction,  alpha  cut-off  frequencies 
up  to  50  megacycles  and  close  con¬ 
trol  of  DC  base-current  gain  in 
high-speed  switching  types. 


Four  new  ruggedized 
backward  wave  oscilla¬ 
tors  cover  1-12.4  kmc. 

Four  compatible  Raytheon 
BWO’s  now  provide  continu¬ 
ous  frequency  coverage  from 
1  to  12.4  kmc.  They  utilize 
interdigital  delay-line  struc¬ 
tures  for  greater  ruggedness 
and  heat  dissipating  charac¬ 
teristics,  are  smaller  and 
lighter  than  their  predeces¬ 
sors  and  have  improved  fine- 
grain  tuning  variations  with 
minimized  fine-grain  power 
output  variations.  Forced  air 
cooling  is  not  required  under 
normal  operating  conditions. 
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New  ferrite  circulators  for 
masers,  parametric  ampli¬ 
fiers  and  radio  astronomy. 

A  standard  line  of  extremely 
compact,  low-frequency, 
three-port  ferrite  circulators 
is  now  available  from  Ray¬ 
theon.  Now,  a  total  of 
twenty-eight  units  are  avail¬ 


UHF  planar  triode  has 
60%  more  cathode  current 

capacity.  This  unique, 
Machlett  developed  UHF 
planar  triode  with  ceramic 
envelope  has  1.6  times  the 
cathode  current  rating  of  the 
more  conventional  tubes  in 
current  use.  The  new  ML- 
7211  has  applications  in  com¬ 
munications,  navigation, 
telemetering,  radar  and  mis¬ 
sile  equipment  of  the  most 
advanced  design. 
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able  —  for  UHF  as  well  as  S- 
and  L-band  applications.  The 
new  UHF  unit  extends  the 
frequency  range  down  to  400 
me.  These  circulators  are  sup¬ 
plied  with  fixed  permanent 
magnet  fields  (as  illustrated) 
or  with  tuned  magnetic  fields 
for  full  performance  over  a 
broader  band. 
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NEW  KLYSTRON  POWER  SUPPLY 

Features  Wide  Voltage  Range,  Hi-Power  Capacity  and  Small,  Compact  Construction 


SPECIFICATIONS 


BEAM 

REFLECTOR 

GRID 

Voltage  Range 

—200  to  —4000 

V 

0  to  —1000  V 

0  to  -1-150  V  0  to  —300  V 

Regulation 

0.01% 

0.01% 

0.01% 

Max.  Ripple 

3  mv 

3  mv 

5  mv 

Current 

0  to  150  ma  (360  w 

max) 

- 

5  ma  (max) 

Power  Requirements:  105-125  v. 

50/60  cps 

Dimensions: 

121/4"  H  X  19'/4"  W  X  17%"  D 

Weight:  125  pounds 

This  new  Universal 

Klystron  Power  Supply  Model  62A1 
is  a  good  example  of  many  superior 
engineering  developments  coming 
from  the  modem  Clearwater  plant 
of  Sperry  Microwave  Electronics 
Company. 

Using  conservatively-rated  com¬ 
ponents,  the  Model  62 A 1  provides  a 
\  oltage  range  from  200  to  4,000  volts 
meets  the  needs  of  nearly  every  kly¬ 
stron  available  today,  as  well  as  se\’- 


eral  small  cw  magnetrons.  Internal 
modulator  supplies  sawtooth,  square 
wave  or  sine  'wave  modulation  .  .  . 
external  modulation  from  either  a 
high  or  low  level  outside  source  is 
committed  through  the  use  of  an 
internal  amplifier. 

In  addition  to  these  advantages, 
the  Model  62.\1  requires  about  one- 
half  the  space  of  the  usual  power 
supply— and  operating  convenience 
is  emphasizes  Dy  grouping  controls 


for  simple,  easy  adjustment.  Write 
for  Microline  62A1  data  sheet. 

Visit  our  booth  2432-2438, 1960  IRE 
Show,  March  21-24. 


SPERRY  MICKOWAVe  ELECTRONICS  COMPANY.  CL£ARV/AT£R.  FLORIDA  •  DIVISION  OF  SPERRY  RAND  CORPORATION 
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How  to 
stop  worrying 
^  about 
COSTLY 
SILICON 
SCRAP 


Want  to  overcome  the  nagging  problem  of  costly  silicon  use  p-type  or  n-type  Merck  Silicon.  Your  rejects  due  to 
scrap?  unsatisfactory  resistivities  fall  to  zero. 


It’s  easy.  Just  specify  Merck  Single  Crystal  Silicon. 

At  one  fell  swoop  you  get  rid  of  silicon  rejects  due  to  poor 
size  control.  Merck  Single  Crystal  Silicon  is  of  uniform 

diameter  all  the  way  down _ good  to  the  last  millimeter. 

You  won’t  get  stuck  with  unusable  butt-ends. 

But  that’s  not  all.  Float  zone-refined  Merck  Single  Crys¬ 
tal  Silicon  is  uncompensated.  Resistivities  stay  uniform 
day  in,  day  out;  month  in,  month  out  .  .  .  whether  you 


Merck  has  the  Single  Crystal  Silicon  to  meet  your  needs. 
Write,  wire  or  phone  today  for  specifications. 

Visit  our  booth  jfl4513  I.R.E.  Convention 
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Elfdronic  §0  Chemicals  Division 

f  MERCK  . 


ffAHWAV.  NEW  JEASEV 


MERCK  SILICON 


BASE  BORON  CONTENT  BELOW  ONE  ATOM 
OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 


American  Electronics,  Inc. 


PRECISION  POWER  DIVISION 


9705  KLINGERMAN  STREET,  EL  M  ONTE,  CALI  FO  RN I  A,  C  U  mberland  3- 7721 


TO  MEET  YOUR  PRECISE  NEEDS 


Converting  power  to  your  specific  requirements  is  the  specialty  of  the  Precision  Power  Division  of  American 
Electronics.  Through  its  years  of  experience  devoted  exclusively  to  solving  power  conversion  problems, 
have  come  many  new  rotary  and  solid  state  power  conversion  developments.  Thousands  of  these  de¬ 
pendable  AEI  products  today  serve  the  aircraft,  missile,  electronics  and  industrial  fields.  For  all  of  your 
precision  power  needs, depend  on  one  reliable  source— American  Electronics’  Precision  Power  Division. 
Please  call  on  our  field  representative  and  engineering  staff  to  discuss  your  specific  power  requirements. 


Brushless  Inductor  Type  Motor- 
Alternator  Sets  •  300  watts  to  30 
KVA,  too  cycles  to  10,000  cycles, 
fixed  or  variable,  single  or  3  phase. 


Filament  Line  Voltage  Regulators, 
Magnetic  Servo  Amplifiers,  Magnetic 
Amplifiers.  Line  Voltage  Regulators. 


Amstat  Solid  State  Devices  • 
Inverters,  Converters.  Regulator  and 
Filter  Packs  and  Frequency  Changers. 


Revolving  Field  Motor-Alternator 
Sets  •  3  KVA  to  125  KVA. 
50  cycles  to  10,000  cycles  fixed  or 
variable,  single  or  3  phase. 


POWER  CONVERSION 
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Ma«.v«ltait 
•nyClaM 

7S*C.  lUICarmtjratt* 


1500 
■V-;  1500 


1500 

1500 


1N11S3 

1N1134 

1N1135 

flNllM 
1IU37 
,  tMl38 
I  1N1139 
I  1N1140 
I  1N1141 
I  INI 142 
t  1N1143 
I  1N1143A 

i  INI 144 
1NI145 
INI 144 
1N1U7 
INI 148 
IN 1149 


600 

800 

1000 


100“ 


800 

800 

1000 


14000 


8^ 


300 

380 

270 


L200 

1500 

1800 

2000 

2400 


6.25 

73 


2400 

2400 


800 

1000 

1500 

2000 

2400 

3000 

4000 


FOR  MORE  DETAILED  TECHNICAL  DATA,  CIRCLE  READER-SERVICE  CARD  NO.  105. 


iMlIflH  llaK.VtlMf« 
DC  0M»«l  8nD«RaM 
Cwtmium  Cwrant.VARt 


363 


1N1409 
1N1410 
1N1411 
IN 1412 
1N1413 


SPECIFY  THE  LEADING  LINE... 


INTCXNATIONAL  mCTIFIEN  CORPORATION:  CL  SECUNOO.  CALIFORNIA  •  PHONE  OREGON  8-6181  •  CABLE  RECTUSA 

“r?;NEW  CITY;  1590  LCHO  Nt.  »0*T  ICC,  **,  J  WJN0S09  7-5311  •  SVMACUSC.  HtiM  JANES  STREET,  HEMRSTEAO  7-9495  •  CHICAGO.  ILLINOtS:  209  W.  WACKER  ORIVC, 

FRANKLIN  2-5899  •  CAMBRIDGE,  MASS.,  17  OUNSTER  ST.,  UNIVERSITY  4-6970  •  AFOMORE,  PENNSYLVANIA.  SU8URBAN  SQUARE  BLOG.,  MIDWAY  9-14211  •  BERKLEY,  MICHIGAN;  1799  COOLlOGE 

HIGHWAY,  LINCOLN  9-1144  •  CANADA:  1991  BANK  ST.,  OTTAWA,  ONTARIO,  REGENT  3  6990 
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k 

'S-..  ■  ■ 

Choose  from  over  500  high  voltage 
rectifier  types  .  .  .  available  "off  the 
shelf"  at  your  nearest  International 
Rectifier  Authorized  Industrial 
Distributor  or  from  Representatives 
throughout  the  world. 


SYMBOL  OF  QUALITY  IN  SEMICONDUCTORS 


electronics 
BUYERS'  GUIDE 


LOOK  IN  THE  NEW 

electronics  buyers’  guide 


You’ll  find  the  local  representative  ...  his 
name,  telephone  number . . .  his  address.  You’ll 
find  such  detailed  information  about  more  than 
25,000  local  sales  offices  of  more  than  4,(X)0 
major  manufacturers. 

There’s  also  a  wealth  of  reference  data  about 
markets,  materials,  components  and  applica¬ 
tions  that  make  buying  easier.  Catalog  informa¬ 


tion  on  nearly  700  different  advertised  products 
(that’s  about  42%  more  than  you’ll  find  any¬ 
where  else).  Also  complete  lists  of  manufac¬ 
turers  .  .  .  registered  trade  names  . .  .  and  also, 
of  course,  the  most  complete  listing  of  electronic 
and  related  products.  Tells  what  you  want  to 
know  . . .  lohen  you're  ready  to  buy. 


Without  electronics  it  is  impossible  to  design,  build,  test,  miH 
launch,  guide,  track  or  communicate  with  a  missile.  That  is  why 
40%  of  Martin’s  7,500  engineers  are  electronic/electrical  engineers. 


i  t  U  tWicM 


how  to  reduce  down-time 
on  telegraph  and  data  transmission  circuits 


Hadiatioirs  new  Telegraph  Distortion  Monitoring  System  (TDMSi 
prov  ides  in  one  compact  assembly  complete  testing,  monitoring  and 
signal  waveform  analyses  of  telegraph  circuits  and  data  transmission 
lines.  This  versatile  unit  makes  possible  on-line  quality  control 
of  communications  links.  It  indicates  malfunctions,  analyzes  their 
causes— without  interrupting  the  flow  of  traffic. 

The  Radiation  TDMS,  with  miniaturized  components  for  space¬ 
saving  compactness,  can  replace  most  test  equipment  now  required 
for  teletype  maintenance  and  monitoring.  Thus,  in  addition  to  re¬ 
ducing  circuit  outage,  the  TDMS  permits  reduction  of  test  equip¬ 
ment  costs  and  increases  maintenance  efficiency.  Portability  is 
achieved  at  the  “push  of  a  button”. 

For  a  detailed  description  of  the  operation  and  capabilities  of  the 
TDMS,  write  for  Brochure  RAD  E-IOOB.  Address  Radiation  In¬ 
corporated,  Dept.  EL.3,  Melbourne,  Fla. 


THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR  .  . . 
RADIPLEX— SO— channel  low-level  multiplexer  with  brood 
doto  processing  opplicotions.  Features  rugged  solid- 
state  circuitry,  almost  unlimited  progromming  flexibility, 
unique  modular  construction  for  compactness  and  excep¬ 
tional  ease  of  operotion  and  maintenance. 
RADICORDER— Multistylus  recorder  provides  high-speed 
instantoneous  readout  for  wide  range  of  data  oequisi- 
tion  or  processing  systems.  Eliminotes  necessity  of  elec¬ 
tronically  translating  complete  data,  thereby  reduces 
computer  work  loads. 

TELEAAETRY  TRANSMITTER-Model  3115  is  o  rugged- 
ized  215-260  MC  unit  with  extremely  linear  FM  output 
under  the  most  severe  environmental  conditions.  With 
its  record  of  outstanding  performance  in  many  missile 
programs.  Model  3115  is  specified  by  leading  missile 
manufacturers. 


See  our  display  at  the  IRE  Radio  Engineering  Show— Booths  3003-3004 
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RHEEM  one-source  ordering  convenience 

offers  you  industry’s 
most  complete  line  of  high  quality 


SILICON 

DIODES 

selection  broadest  line  of  JEDEC 
subminiature  glass  silicon  diodes 
including  general  purpose, 
high  conductance,  switching  and 
low  power  rectifier  types. 

Military  Types  Offered 

Jan  Types:  1N457 
1N458 
1N459 

Signal  Corp  Types:  1N643 
1N658 
1N662 
1N663 


Delivery  Immediate  from  Stock 


4^ 


SEE  RHEEM  AT  THE  I.R.E.  SHOW 
BOOTHS  2925-2926 
AISLE  900,  SECOND  FLOOR 

RHEEM  SEMICONDUCTOR  CORPORATION 

A  SUBSIDIARY  OF  RMEEM  MANUFACTURING  COMPANY 
Dept.  B3,  P.  O.  Box  1327,  Mountain  View,  California  •  Yorkshire  8-9211 

Regional  Sales  Offices 

WESTERN:  Los  Angeles— 5150  Wilshire  Boulevard 
San  Francisco — 327  Moffett  Blvd.,  Mountain  View,  Calif. 

CENTRAL:  Minneapolis — 6519  Nicollet  Avenue 
Detroit — 18450  Livernois  Avenue 
Chicago — 1919  N.  Harlem  Avenue 
EASTERN:  Englewood,  N.  J.— 610  East  Palisade  Avenue 


Rheem  facilities  totaling  150,000  sq.  ft 
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NEW  FROM  NARDA 


Operates  more  Klystrons 
than  any  comparable  unit! 


FEATURES 


•  Oil  Filled  Capacitors  in  High  Voltage  Filters 

•  Square  Wave  Modulation  0-150  Volts,  300  to 
3000  cps. 

•  Saw  Tooth  Modulation  0-150  Volts,  30  to 
180  cps. 

•  Sine  Wave  Modulation  0-150  Volts,  60  cps. 


Wide  Range 

KLYSTRON  POWER  SUPPLY—  *495'’“' 


This  new  Narda  Wide  Range  Klystron  Power 
Supply  operates  virtually  all  medium  and  low 
voltage  Klystrons,  as  well  as  some  high  voltage 
tubes  (at  reduced  power  output).  It  literally  oper¬ 
ates  more  Klystrons,  including  Sperry  and  Varian 
tubes,  than  any  other  unit  in  its  price  range! 


What’s  more,  all  components,  including  tube 
sockets,  are  operated  within  manufacturers'  rat¬ 
ings.  (Many  other  supplies  exceed  plate-cathode. 


cathode-filament  or  socket-ground  voltage 
ratings.) 


250-700  volt  Beam  Supply,  0-65  ma. 
0-1000  volt  Reflector  Supply 
Accurate  Ten-Turn  Dial  Calibration 
5  mv  max.  Reflector  Ripple 
Diode  Protection  Circuit 


Want  more  information  about  this  new  Power 
Supply  that  gives  you  greater  versatility  and 
longer  trouble-free  service  at  lower  cost?  Then 
write  us  for  complete  spec  sheets.  Ask,  too,  for 
your  free  copy  of  our  complete  catalog.  Address: 
Dept.  E-6. 


Model  438 


n&rds 


microwave^ 

corporation 


118-160  HERRICKS  ROAD.  MINEOLA,  L.  I.,  N.  Y.  •  PIONEER  6-4650 
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RHEEM/SILICON 

MESA 

TRANSISTORS 


High  Speed  Switching 

2N696,  2N697 


Utmost  versatility,  maximum  reliabiiity, 
25  miliimicrosecond  switching,  5  ohm 
saturation  resistance,  2  watt  dissipation. 


Medium  Power 

2N497,  2N498,  2N656,  2N657 


Manufactured  by  diffusion  processes,  these  types 
have  closely  controlled  electrical  parameters. 
As  in  the  2N696  and  2N697,  all  units  display 
a  high  degree  of  electrical,  mechanical 
and  environmental  reliability. 


Production  Quantities  from  Stock 


SEE  RHEEM  AT  THE  I.R.E.  SHOW 


BOOTHS  2925-2926 


AISLE  900,  SECOND  FLOOR 


RHEEM  SEMICONDUCTOR  CORPORATION 


A  SUBSIDIARY  OF  RHEEM  MANUFACTURING  COMPANY 


Oept.A'3,  P.O.  Box  1327,  Mountain  View,  California  •  Yorkshire  8-9211 


Regional  Sales  Offices 
WESTERN:  Los  Angeles — 5150  Wilshire  Boulevard 
San  Francisco— 327  Moffett  Blvd.,  Mountain  View,  Calif. 
CENTRAL:  Minneap>olis— 6519  Nicollet  Avenue 
Detroit— 18450  Livernois  Avenue  •  Chicago— 1919  N.  Harlem  Avenue 
EASTERN:  Englewood,  N.  J. — 610  East  Palisade  Avenue 
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’Mullard*  i*  th*  trade  mark  of  Mullard  Ltd. 


Milliard 


triode  , 
pentxxle 

Combined  triode  and  output  pentode  with 
separate  cathodes  intended  for  use  as 
a  combined  a.f.  amplifier  and  output  tube 
or  frame  oscillator  and  output  tube. 


characterletice 

Pentode  section 
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Triode  section 
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SUPPLIES  AVAILABLE  PROM 

In  the  U.S.A. 

International  Electronics  Corporation 
81  Spring  Street,  New  York  12,  N.Y. 

Worth  6-0790. 

In  Canada 

Rogers  Electronic  Tubes  A  Components 
116  Vanderhoof  Avenue,  Toronto  17,  Ontario. 
Hudson  5-8621. 


ELECTRONIC  TUBES  BRITAIN’S  FIRST  CHOICE  FOR  FIRST  EQUIPMENTS 

MULLARD  OVERSEAS  LTD..  MULLARD  HOUSE,  TORRINGTON  PLACE.  LONDON.  ENGLAND 
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MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ALLOYS  FOR  THE  ELECTRICAL.  ELECTRONIC,  AND  HEAT-TREATING  INDUSTRIES 
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THERLO  Glass  Sealing  Alloy 


This  dramatic  “first”  in  the  manufacture  of  nickel  alloys  by 
Driver-Harris  has  been  achieved  by  expanded  vacuum  melt¬ 
ing  capacity.  It  is  still  another  example  of  our  continued 
leadership  in  producing  electrical  and  electronic  nickel  alloys 
of  the  highest  purity. 

D-H  vacuum  melting  produces  alloys  of  higher  ductility  and 
tensile  properties.  These  are  achieved  by  greatly  reducing 
inclusions,  especially  oxides  and  nitrides.  Other  direct  bene¬ 


fits  are  elimination  of  gas,  not  only  from  the  surface  but 
from  the  entire  mass,  and  general  improvement  in  the  elec¬ 
trical,  electronic  and  mechanical  properties  to  meet  critical 
specifications. 

For  additional  information  about  Karma,  Therlo  and  the 
other  130  high-nickel  alloys  manufactured  by  Driver-Harris, 
write  for  a  copy  of  the  D-H  Alloy  .Manual. 

•T.M.  Reg.  U.S.  Pat.  Off. 


VACUUM  MELTED  KARMA*  High  Resistance  Wire 

The  temperature  coefficient  of  superior  KARMA  resistance 
wire  has  been  improved  to  less  than  ±10  parts  per  million 
from  — 60^C.  to  +125°C.  Higher  stability  attd  linearity  are 
added  to  these  important  properties. 

•  Low  thermal  EMF  against  copper  (equaled  ooly  by 
Manganin) 

•  Improved  ductility 

•  High  resistance  to  osidation 

•  Wiro  sins  down  to  .OOOS" 

•  SOO  ohms  per  circular  mil  foot 


VACUUM  MELTED  THERLO*  Clau  scaling  Alloy 

Improved  workability  is  the  major  result  of  vacuum  melting 
THERLO ...  the  long  established  cobalt,  nickel,  iron  alley 
for  sealing  to  hard  or  thermal  shock  resistant  glass. 
THERLO  also; 

•  Produces  a  permanent  vacuum-tight  soal  with  simplo 
osidation  procedure 

•  Resists  mercury 

•  Is  readily  machined  and  formed — deep  drawn  or  spun 

•  Can  bo  welded,  soldered,  brazed 

•  Is  available  as  rod,  wiro,  strip,  sheet  fail — and  In 
special  shapes 


NOW  EXCLUSIVELY  VACUUM  MELTED 

KARMA  High  Resistance  Alloy 


4 

« 


” Around  here,  good  manpower’s  as  plentiful  as  good  fishing!” 


A  plant  in  Virginia’s  Shenandoah  Valley  pays  profits  in 
production  .  .  .  and  dividends  in  pleasant  living.  For  this 
resource-rich  area  is  rich,  too,  in  home-grown  manpower. 
And  you  live  in  a  vacation  land  where  you  can  hook  a  bass 
or  play  a  round  of  golf  between  closing  time  and  dinner 
time,  during  the  Shenandoah  Valley’s  delightfully  long 
sesison  for  out-of-door  fun.  ■  Ask  VEPCO  about  the 


VIRGINIA  ELECTRIC  and  POWER  COMPANY 

Clark  P.  Spellman,  Manager — Area  Development,  Electric  Building,  Richmond  9,  Virginia  •  Milton  9'1411 
SERVING  THE  TOP-OF-THE-SOUTH  WITH  1,990,000  KILOWATTS  —  DUE  TO  REACH  2.580,000  KILOWATTS  BY  1962 


friendly  community  and  governmental  climate  and  many 
other  plus  factors  that  have  attracted  nationally  known 
industrial  giants  to  the  Valley,  and  created  successful 
home  grown  industries,  too.  For  facts  and  complete, 
confidential  site  finding 
help,  or 

phone  VEPCO  today.  HHLflHpHBIHpipBI 

>  '  ^  ^  Morfft 

3WER  COMPANY 

!,  Richmond  9,  Virginia  •  Milton  9-1411 

^  f  r  '-- 

lEACH  2.580.000  KILOWATTS  BY  1962  O'  i'-''-'  ^ 
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TALKING 
ABOUT  NEW 


Q:  Hi,  Joe,  vouVe  supposed  to  be  the  expert  on 
tubes,  t  hat’s  the  best  tube  for  a  milU* 
microsecond  pulse  ampUBer? 

At  The  netv  CBS  7548  secondary -emission  tube. 
Nothing  else  can  touch  it.  Do  you  read  me? 

Q:  You’re  cornin’  in  loud  and  clear.  Now  how 
about  a  high-voltage  shunt  regulator.  Any 
ideas? 

Aj  Thai’s  easy.  The  CBS  6792  is  the  only  answer 
. . .  and  iill  handle  up  to  25  kv.  That  hold  you? 

Q:  I’ll  say.  Now  what  about  these  new  frame- 
grid  tubes?  Are  they  as  good  as  I  hear?  And 
i’ve  been  hearing  plenty.  Is  there  a  good 
twin  triode? 

Aj  Natidi!  Tune  in  on  the  new  CBS  ECC88/6DJ8; 
it’s  a  honey. 

Q:  The  boss  has  a  weird  idea  he  can  get  ten 
watts  Class  C  out  of  a  miniature.  I 

don’t  believe  it,  even  ICAS. 

At  What  you  want,  boy,  is  watts.  And  what  I 
mean  is  . . .  you  tvant  the  new  CBS  5763. 


If  you  need  answers  on  CBS  tubes,  call 
the  answer  man,  your  CBS  tube  repre¬ 
sentative.  You  can  reach  him  at  your 
Manufacturers  Warehousing  Distribu¬ 
tor,  or  at  your  local  CBS  Electronics 
sales  office.  Call  today. 


CBS  ELECTRONICS,  Danvers,  Mass. 

A  Division  of  Columbia  Broadcasting  System,  Inc. 

tales  Offices:  Danvers,  Slau.,  100  Endieott  St.,  SPring  4-2360  •  Nexark,  N.  J., 
231  Johnson  Ave.,  TAIbert  4-2450  •  Afelrose  Part, /U-,  19M  N.  Mannheim  Rd., 
EStebrook  9-2100  •  Lot  Angeles,  Ca(</.,  2120  S.  Garfield  Ave.,  RAymond  3-9081 
Atlanta,  Ga.,  Cary  Chapman  &  Co.,  672  Whitehall  St.,  JAckoon  4-7388  •  AftniM- 
apolU,  Minn.,  The  Heimann  Co.,  1711  Hawthorne  Ave.,  FEderol  2-5457 
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Th  e  new  Sanborn  Model  320  system  —  for  general  purpose  DC  recording 
in  any  part  of  the  plant  or  on  field  assignments  —  combines  rugged  ciurrent- 
feedback  amplifiers,  2 -channel  recorder  assembly  and  dependable 
all -transistor  circuitry  in  less  than  a  cubic  foot  of  space.  And  the  many 
advantages  of  Sanborn  multi-channel  systems  are  incorporated  in  the  new 
portable  320  —  low  impedance,  enclosed  galvanometers;  clear, 
permanent  traces  made  by  heated  styli;  rectangular  coordinate  charts. 

Most  components  for  each  channel  are  mounted  on  one  easily  serviced  card; 
others  are  readily  accessible.  The  control  panel  permits  easy  access  to  the 
controls  for  each  channel . . .  provides  for  observation  of  6  inches  of  the  chart 
. .  .  and  it  can  be  set  up  for  use  vertically,  horizontally  or  at  a  20°  angle 
using  the  adjustable  stand/carrying  handle. 

Your  nearest  Sanborn  Sales -Engineering  Representative  can  provide  you 
with  complete  data  or  write  the  main  office  in  Waltham. 

Sales -Engineering  Representatives  are  located  in  principal  cities 
throughout  the  U.  S.,  Canada  and  foreign  countries. 


;OT  WRITING  SYSTEM 


•  Up  to  0.5  millivolt/mm  sensitivity 

•  inputs  floating  and  guarded  for  each  channel 

•  rectangular  coordinate  charts  full  50  mm  wide 

•  only  12^''  square,  8%''  deep 

•  4  pushbutton  chart  speeds 

•  completely  transistorized 

Af>ECIFICATIONS 

electrical 

Sensitivity  Ranges _ 0.5, 1. 2, 5, 10, 20  mv/mm  and  v/cm 

Input  Impedance  ....  yi  megohm  on  mv/mm  ranges  and 
1  megohm  on  v/cm  ranges 

Frequency  Response . 3  db  down  at  125  cps,  10  div 

peak -to -peak 

Common  Mode  Voltage . 500  volts  maximum 

Common  Mode  Rejection . • _ 140  db  minimum  DC 

Linearity . maximum  non-linearity  -0.2  mm  with 

respect  to  chart  center 

Calibration . 10  mv  internal  signal  1% 

Limiting . approx.  <*>  115%  of  full  scale 

Rise  Time. . .  .4  milliseconds  with  lees  than  4%  overshoot 

physical 

Input  Connectors . separate  for  each  channel 

Output  Connectors ....  40  mv/mm  sensitivity  for  connection 
of  external  monitoring  scope  to  each  channel 

Dimensions . approx.  1294“  by  12%"  by  8K" 

Weight . . . approx.  55  lbs. 

See  this  new  System  at  the  I.R.C.  Show-Booths  3601-03-06 

S  A  ISI  B  O  R  IM  OOIVIF»AIM'V 

INDUSTRIAL  DIVISION  17S  WyMW  iNte*.  WahlMfli.  Mwiwcliwena 


£SJM!1 

(for  each  recording  channel) 

Range  Switch . -.6  positions  and  Off 

Smooth  Gain  Control 

Function  Switch  ....  4  positions  —  Zero,  Cal,  Use  mv/mm 
Position  Control  ''/cm 

Stylus  Heat  Control 


Galvanometer  Damping 
Galvanometer  Compensation 


(screwdriver  adjusts.) 


(for  the  entire  system) 

Power  ON-OFF 

Speed  Control . . . 1,  S,  20,  and  100  mm/sec 

Marker -Off -Timer 

Data  subject  to  change  without  notice. 
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BOOTH  1914 


NEW  LINES! 


Transistor-regulated  Power  Supplies  for 
critical  Commercial  and  Military  applications 

Now,  first  time  ever  .  .  .  Power  Sources,  Inc.,  presents  units  backed  by 
a  full  5-year  (all  components-included)  warranty!  New  low  prices  on 
LOW  VOLTAGE  POWER  SUPPLIES  featuring  outputs  of  6-36  volts, 
cxirrent  ranges  from  5-30  amps,  high  voltage  power  supplies 
at  the  lowest  prices  ever  for  precision  transistor-regulated  supplies 
in  this  power  and  voltage  range  (30-330  volts,  to  1.5  amps). 

Half  the  size,  half  the  weight  of  comparable  tube-type  supplies. 

BOTH  LINES  fully  short-circuit  protected,  15"  deep  to  fit  standard 
19"  racks,  and  guaranteed  to  meet  published  specs. 

Note:  all  units  available  with  meters  at  slight  extra  cost. 


Low  Voltage 


Specifications  | 

Model 

PS4305 

Model 

PS4315 

Model 

PS4330 

Model 

PS4221 

Model 

PS4231 

Model 

PS4222 

Model 

PS4232 

Voltage  Range  (VDC) 

6-36 

6-36 

6-36 

30-210 

120-330 

30-210 

120-330 

Current  Range  (Amps) 

0-5 

0-15 

0-30 

0-.8 

0-.8 

0-1.5 

0-1.5 

Regulation  Against  10%  Line  change 

0  to  full  load 

.025% 

-025% 

.025% 

.025% 

.025% 

.025% 

0.1% 

0.1% 

0.1% 

0.1% 

0.1% 

0.1% 

0.1% 

0.1% 

Impedance  (Ohms)  DC  to  lOOKC 

.1 

.02 

1  .02 

.4 

.4 

.2 

.2 

Ripple  (RMS)  in  Millivolts 

1 

1 

1  1 

2 

3 

2 

3 

Panel  Height 

W 

\ 

5%' 

i  8%* 

5%* 

5%' 

5%* 

5%» 

High  Voltage 


Write  for 
complete 
specifications 


POWER  SOURCES  BY 

POWER  SOURCES,  INC. 

BURLINGTON,  MASSACHUSETTS 
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HIGH  GRADE 
PORCELAIN 
DIELECTRIC 


cutaway  of  axi, 


►ACITOR 


VITRAMON®  INCORPORATED 

P.  O.  Box  544  •  Bridgeport  1,  Connecticut 
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RADIAL  SERIES 
0.5  mmf  to  1200  mmf 
50.  100,  300  and  500  vdc 


SOLID-STATE  RELIABILITY 
MAKES  THE  DIFFERENCE 


AXIAL-RADIAL  SERIES 
0.5  mmf  to  5600  mmf 
300  and  500  vdc 


AXIAL  SERIES 
0.5  mmf  to  6800  mmf 
300  and  500  vdc 


^  ^OLID  STATE 
PORCELAIN  CAPACITORS 


FINE  SILVER 
ELECTRODES 


MOLECULAR  BONDING 
■ASSURES  ABSOLUTE  IMMUNITY 
TO  HUMIDITY 


MONOLITHIC  CONSTRUCTION 
ELIMINATES  NEED  FOR 
CASE  OR  HERMETIC  SEAL 


AErT-O-jCOM 


DEFINIYEL 


CPENDABLE ! 


Aerocom's  Dual  Automatic  Radio  Beacon 


Reliability  is  built  into  every  part  of  this 
dual  1000-watt  aerophare  unit.  Ruggedly 
constructed  and  conservatively  rated,  it 
provides  trouble-free  unattended  service, 
and  at  truly  low  operating  and  mainte¬ 
nance  cost.  It  operates  in  the  frequency 
range  200-415  kcs,  using  plug-in  crystal 
for  desired  frequency. 

Uses  single  phase  power  supply,  nomi¬ 
nal  220  volts,  50  or  60  cycles.  Consists  of 
two  1  kw  transmitters  with  2  keyers, 
automatic  transfer  unit  and  weatherproof 
antenna  tuner.  Each  transmitter  housed 
in  separate  fan  ventilated  rack  cabinet, 
with  controls  in  center  rack  cabinet. 

Nominal  carrier  power  is  1000  watts. 


High  level  plate  modulation  of  final  am¬ 
plifier  is  used,  providing  any  desired  level 
of  modulation  up  to  100%.  P-T  switch 
interrupts  tone,  permitting  voice  opera¬ 
tion.  Operates  in  ambient  temperatures 
from  -35°C  to  55°C,  humidity  up  to  95%. 

Standby  transmitter  is  placed  in  opera¬ 
tion  when  main  transmitter  suffers  loss 
(or  low  level)  of  carrier  power  or  modu¬ 
lation,  or  continuous  (30  sec.)  tone,  or 
carrier  frequency  change  of  5  kcs  or 
more.  Audible  indication  in  monitoring 
receiver  tells  when  standby  transmitter 
is  in  operation. 

Antenna  may  be  either  vertical  tower 
or  symmetrical  T  type. 


Also  available  in 
50  WATT 
100  WATT 
400  WATT 
and 

4  KILOWATT 
models 
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Now  your  present  electronic  counter  becomes  a 
really  good,  accurate  DIGITAL  VOLTMETER 
by  simply  adding  this  self-contained,  inexpensive 


2210  Voltage-to-Frequency 

CONVERTER 


Now  it  is  simplicity  itself  to  read  voltages  in  direct 
digital  form  using  your  present  electronic  counter 
and  this  new  Dymec  DY-2210  Converter.  You  can  also 
measure  the  time  integral  of  fluctuating  voltages 
directly  in  volt-seconds  —  no  more  tedious,  costly 
manual  data  reduction  and  analysis.  Unique  design 
principle  of  the  DY-2210  makes  it  insensitive  to  most 
kinds  of  noise  on  the  input  signal. 

The  DY-2210  generates  pulses  at  a  rate  accurately 

RACK  MODEL,  PANEL 

D  ^  M  £  G 

6063E 


proportional  to  the  dc  input  voltage.  Zero  input  pro¬ 
duces  zero  output  cycles,  1  volt  produces  10,000  cps. 
A  front-panel  attenuator  provides  additional  input 
ranges  of  10  v,  100  v  and  1000  v.  Positive  or  negative 
inputs  sensed  automatically.  Models  available  for  ac 
inputs  and  remote  programming  applications.  Price: 
$660  cabinet,  $650  rack-mount 
For  details  and  demonstration,  see  your  Dymec/ 
Hewlett-Packard  representative  or  write  direct 


HEIGHT  ONLY  3V  ^*1 

A  DIVISION  OF  HEWLETT-PACKARD  CO. 


PAGE  MILL  ROAD.  PALO  ALTO.  CALIFORNIA.  U  S. A. 

Oym«e/^  fl«ld  r*pr*s*ntatlvM  In  all  principal  araaa 


DAvenport  S-ITBS 
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Over  10  years  of  laboratory  testing  and  millions  of 
applications  in  the  field  prove  that  Fansteel’s  pat¬ 
ented  shoulder  and  curl  design  provides  the  best 
method  of  sealing  a  tantalum  electrolytic  capacitor. 

...because  the  shoulder  and  curl  design  of  the  silver 
case  results  in  a  spring  action  on  the  seal  assembly 
at  all  times. 


because  this  downward  pressure  and  tension 
remains  constant  throughout  the  capacitor’s 
temperature  range. 

because  two  gaskets— one  above,  one  below  the 
tantalum  disk— create  an  air  space,  the  only  effec¬ 
tive  barrier  against  capillary  action. 

because  part  of  the  upper  gasket  is  formed  into 
the  curl  for  a  perfect  seal  between  case  and  gasket 
unaffected  by  varying  temp>eratures. 

because  all  gasket  materials  are  carefully  selected 
and  controlled  in  their  parameters  so  as  not  to 
interfere  with  the  curl's  spring  action. 

,  because  there  can  be  no  loosening  of  the  seal  due 
to  compression  set. 


Fansteel  tantalum  capacitors 
. . .  electrolytic  and  solid 
types  . . .  complete  ratings 
for  all  temperatures.  Write 
for  latest  technical  bulletins. 


Visit  Us  At  Booths  402M022 
IRE  Show 
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Fansteel  Rectifiers 


SILICON 


...d-c  power  sources  for  all  applications 
requiring  highest  reliability  under 
severe  service  conditions.  Produced 
under  exacting  “white  room” 
conditions  using  hnest-quality 
materials.Thorough,  100%  testing 
assures  E>eak  pterformance. 


22  amp.,  35  amp.  and  75  amp.  typos,  IN  Sorios, 

Individual  or  in  stack  assomblies 

with  bridge,  contor  tap  or  doubler  circuits. 


Write  for  Bulletins 


FANSTEEL  METALLURGICAL  CORPORATION 

North  Chicago,  III.,  U.S.A. 


Fansteel  Rectifiers 


. . .  products  of  almost  30  years  of 
Fansteel  research  and  development  in 
adapting  selenium  to  rectifiers  and 
perfecting  cell  designs  that  are 
now  standards  for  industry. 

Fansteel  Selenium  Rectifiers  offer 
practically  unlimited  life  with  no 
maintenance.  Instantaneous  power 
with  negligible  leakage.  Over  400,000 
different  stack  combinations  readily 
available  in  almost  unlimited  power 
ratings,  any  standard  cell  size  or  circuit. 

Fansteel  selenium  cells  are  produced  in 
dust-free,  conditioned-air  surroundings 
and  undergo  rigid  testing  for  work¬ 
manship,  performance  and  reliability. 


S 


ENIUM 


E 
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BYCONTmNTAL  CONNECTORS 


Eliminate  all  connector  soldering  operations  with 
Continental  Connector’s  new,  improved  removable 
contact  with  crimp  terminations.  Extra  wide,  three- 
tine  spring  clutch  on  pin  and  socket  provides  maximum 
holding  area  between  contact  and  molded  block. 
Contacts  are  supplied  separately  and  are  wired  in¬ 
dependently.  This  permits  mounting  of  plug  and  socket 
connector  units  at  any  convenient  time  without  waiting 
for  completion  of  wiring  operation. 

Wire  crimping  is  fast  and  easy  with  hand  or  power 
crimping  tools  readily  available  for  small  or  quantity 
production.  Contacts  are  quickly  removed  and  re¬ 
placed  with  a  simple,  low  cost  hand  tool. 

These  removable  contacts  are  designed  for  use  with 
Continental  Series  25  Miniature  Rectangular  Con¬ 
nectors  in  sizes  of  14,  26,  34,  50,  75  and  104  contacts. 
Both  socket  and  pin  contacts  are  made  of  phosphor 
bronze  with  gold  plate  over  silver  plate.  Terminations 
accommodate  any  #16  to  #22  AWG  wire.  Removable 
contact  connectors  are  interchangeable  with  existing 
fixed  contact  types. 

For  complete  technical  data  bulletin  on  Continental 
Removable  Contact  Connectors,  write  to  Electronics 
Division,  DeJUR-AMSCO  CORPORATION,  45-01, 
Northern  Boulevard,  Long  Island  City  1,  N.  Y. 
(Exclusive  Sales  Agent.) 


Closed  Entry  Cartridge 
For  Miniature 
Rectangular  Connectors 


Series  2S  plug  and  socket  connector  with  removable 
contacts  and  patented  polarizing  screwlocks.  Plug  is 
illustrated  with  side  opening  aluminum  hood. 


MANUFACTURED  BY 

CONTINENTAL  CONNECTOR  CORPORATION, 
AMERICA'S  FASTEST  GROWING  LINE  OF 
PRECISION  CONNECTORS 


SEE  US  AT  THE  IRE  SHOW  . . .  BOOTHS  2307-2309 
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Quality -by  intention  I 


Sylvania 

NPN  and  PNP  Transistors 
controlled  specifically  for 
switching  service 


Transistor  “NOR 


Rigid  adherence  to  high  standards  of  per¬ 
formance  and  electrical  uniformity  is 
assured  through  the  exercise  of  stringent 
quality  controls.  High  reliability  under 
severe  environmental  conditions  is  assured 
by  thorough  final-test  procedures.  Sylvania 
switching  transistors  are  in  TO-5  cases  with 
welded  hermetic  seal.  Shown  here  are  a  num¬ 
ber  of  switching  circuits  designed  around 
Sylvania  transistors  and  diodes. 


■transistor  gates 


4 

1 


SYLVANIA  NPN  AND  PNP  SWITCHING  TRANSISTORS 

Reliable  performers  in  military  and  computer  applications _ 


NPN 

Type 


ELECTRICAL  CHARACTERISTICS 


COLLECTOR  TO 

EMITTER  TO 

POWER  OISS. 

FREQ.  CUTOFF,  FAB 

BASE  VOLTS  (Min.) 

BASE  VOLTS  (Min.) 

AT  25°C  (Max.) 

Vcb=6v.  1c=1nia  (Min.) 

15V 

lOOmW 

3.0MC 

20V 

lOOmW 

3.0MC 

lOOmW 

6.0MC 

lOOmW 

- 

150mW 

2.5MC 

40V 

15V 

200mW 

2.5MC 

25V 

15V 

150mW 

4.0MC 

40V 

15V 

200mW 

4.0MC 

25V 

15V 

150mW 

5.0MC 

40V 

15V 

200mW 

5.0MC 

30V 

25V 

lOOmW 

2.5MC 

30V 

25V  " 

150mW 

2.5MC 

30V 

25V 

lOOmW 

5.0MC 

30V 

25V 

150mW 

5.0MC 

30V 

25V 

lOOmW 

lO.OMc 

30V 

25V 

150mW 

lO.OMc 

25V 

lOV 

lOOmW 

- 

20V 

lOV 

lOOmW 

- 

15V 

5V 

lOOmW 

- 

20V 

15V 

200mW 

5.0MC 

40V 

15V 

200mW 

5.0MC 

25V 

20V 

120mW 

3.0MC 

40V 

40V 

150mW 

— 

25V 

15V 

150mW 

2.0MC 

25V 

25V 

150mW 

3.0MC 

25V 

25V 

150mW 

5.0MC 

25V 

25V 

150mW 

lO.OMc 

25V 

25V 

150mW 

15.0MC 

25V 

15V 

150mW 

7.0MC 

40V 

15V 

150mW 

4.0MC 

COLLECTOR  TO 

EMITTER  TO 

POWER  OISS. 

FREQ.  CUTOFF,  FAB 

BASE  VOLTS  (Min.) 

BASE  VOLTS  (Max.) 

AT  25°C  (Max.) 

Vcb=5  1e=1mA(Min. 

150mW 

5.0MC 

150mW 

4.0MC 

150mW 

5.0MC 

-30V 

-20V 

150mW 

2.5MC 

-30V 

-20  V 

150mW 

3.0MC 

-30V 

-20  V 

150mW 

5.0MC 

-30V 

-20V 

150mW 

lO.OMc 

-25V 

-15V 

150mW 

0.5MC 

-25V 

-12V 

150mW 

14.0MC 

-lOV 

_ 

120mW 

0.5MC 

-25V 

-15V 

150mW 

0.5MC 

2N312 

2N356 

2N357 

2N358 

2N377 

2N377A 

2N385 

2N385A 

2N388 

2N388A 

2N438 

2N438A 

2N439 

2N439A 

2N440 

2N440A 

2N556 

2N557 

2N558 

2N576 

2N576A 

2N585 

2N587 

2N679 

2N1302 

2N1304 

2N1306 

2N1308 

2N1114 

2N1299 


PNP 

Type 


2N123 

2N404 

2N414 

2N425 

2N426 

2N427 

2N428 

2N519 

2N582 

2N1009 

2N1381 


SYLVANIA  2N624  “DRIFT”  TRANSISTOR  FOR 
TUNED-AMPLIFIER  SERVICE  TO  12.5  MC 

Sylvania  2N624  is  a  hermetically  sealed  PNP  diflfused-base  tran¬ 
sistor.  The  package  has  JEDEC  TO-12  dimensions  and  lead  spac- 
ings.  A  fourth  lead  provides  a  connection  to  the  metal  case  for 
improved  shielding.  Characteristic  testing  includes  many  environ¬ 
mental  parameters  to  assure  reliable  operation  under  conditions 
which  may  be  expected  in  military  applications.  Sylvania  2N624 
conforms  to  the  requirements  for  military  electronics  equipment. 


1^ 


GOLD  BOND  DIODES 

/  feature  high  forward-con¬ 
duction  and  good  recovery¬ 
time  in  units  that  are  rela¬ 
tively  low  in  cost.  Available 
in  all-glass  “min”  package 
with  power  dissipation  capa¬ 
bilities  averaging  80m W. 


SILICON-JUNCTION  DIODES 

I  I  feature  high  conduction, 

If  good  recovery  time  plus  the 

environmental  capabilities 
of  silicon— the  ability  to 
I  jL  i  X  I  withstand  wide  variations 
rlfaTirllT  ambient  temperature. 
T  "  f  ^  Available  in  all-glass  “min” 

j  package  with  power  dissipa- 

1  I  r  I  j  tion  capabilities  to  200mW. 


VLI  (very  low  impedance)  DIODES 


feature  very  high  conduc¬ 
tion  and  relatively  high 
voltage-breakdown.  Avail¬ 
able  in  all-glass  “min”  pack¬ 
age  with  power  dissipation 
capabilities  averaging 
80mW.  Available  in  solder- 
seal  package  for  wire-in  or 
clip-in  use  with  increased 
j)ower  dissipation  capabili¬ 
ties  to  225m W. 


POINT-CONTACT  DIODES 


feature  low  cost,  low  capac¬ 
itance,  and  exceptionally 
fast  recovery  time.  Avail¬ 
able  in  all-glass  “min”  pack¬ 
age  with  power  dissipation 
capabilities  to  80m W.  Avail¬ 
able  in  solder-seal  package 
for  wire-in  or  clip-in  use 
with  power  dissipation 
capabilities  to  225mW. 


SYLVANIA  D-1820  HIGH-SPEED  SWITCHING  DIODE 

4  millimicroseconds  guaranteed  maximum  recovery  time! 


ELECTRICAL  CHARACTERISTICS - 
SYLVANIA  D-1S20 


Absoluts 

Maximum  Ratings* 

Fwd.  Volt . 1.3  Vt 

Fwd.  Curr . SO  mA 

Bock  Volt . 20  V 

Pwr.  Diss . 80  mW 


Typical 

Oporoting  Conditions* 

Fwd.  Volt . 0.9  V 

Fwd.  Curr . 2.0  fik 

Rev.  Recovery . 2.S  m^ts 

ted  IOjcA 


-Sylvania  manufactures  all  types  of  diodes  for 
service  as  gates,  clippers,  clampers,  detectors;  diodes  for  applications 
in  communications  equipment,  switching  circuits  in  electronic  com¬ 
puters  operating  at  high  speeds  in  the  order  of  millimicroseconds,  and 
special-purpose  electronic  devices. 


facilities  for  life  and  environmental 
testing  include  salt  spray,  moisture,  high  altitude, 
vibration,  shock,  high  and  low  temperatures. 
SYLVANIA  manufacturing  and  testing  facilities 
.  --are  highly  automated  and  mechanized  to  assure 
extraordinary  electrical  uniformity.  Many 
SYLVANIA  diodes  are  available  with  specifica¬ 
tions  conforming  to  military  requirements. 


Experienced  designers  of  electronic  computers  have 
learned  they  can  depend  on  the  performance  of 
high-speed  switching  circuits  designed  around 
Sylvania  transistors.  An  exceptionally  high  degree 
of  dependability  is  built  into  SYLVANIA  Mesa 
transistors.  There  are  31  in-line  quality  control 
check-points  for  SYLVANIA  2N705  and  2N710 
Mesa  transistors.  Another  important  reason  for 
designing  around  SYLVANIA  2N705  and  2N710: 
they  are  available  now. 


The  latest  in  production  equipment  plus  the  most 
modern  test  procedures  are  devoted  to  the  manufac¬ 
ture  of  SYLVANIA  silicon  rectifiers.  Clinically  con¬ 
trolled  atmospheres  on  the  production  line  minimize 
contaminants,  result  in  units  that  feature  low  leak¬ 
age  and  promise  long-life  operation. 

SYLVANIA  silicon  rectifiers  are  quality-controlled 
for  applications  in  industrial  power  supplies  and 
magnetic  amplifiers.  SYLVANIA  silicon  rectifiers 
are  available  with  peak-in  verse-voltage  ratings  to 
1000 -Volts,  and  forward-current  ratings  to  750-mA. 


EPOXY 

PACKAGE 


STUD 

MOUNTING 


^SYLVANIA  si^iconductor  de^ 
DISTRIBUTOR  or.through  th*  Ftl 
SYIVANIA  SEMICdNQtiblQBDI 


a  new  symbol  of  magnetic  progress 


Two  established  leaders  —  Indiana  Steel  Products  and 
General  Ceramics  —  Combine  to  Serve  You  Better 

This  trademark  is  the  calling  card  of  a  new  leader  in  science-age 
materials  —  Indiana  General  Corporation.  It  is  bom  of  a  union  between 
two  established  leaders  —  The  Indiana  Steel  Products  Company  in 
permanent  magnets . . .  the  General  Ceramics  Company  in  ferrites  and 
memory  systems.  Together,  as  Indiana  General  Corporation,  they  serve 
you  better  by  placing  at  your  disposal  the  brains  and  resources  of  two 
scientifically  oriented  concerns.  Research  and  development  have  been 
the  backbone  of  both  of  the  original  companies;  both  have  records  of 
significant  achievement  in  their  particular  fields. 

Indiana  General  can  help  you  “design-engineer”  your  products  with 
the  latest  magnetic  innovations.  If  you  have  a  design  problem,  the 
Indiana  General  sales  engineer  in  your  area  will  be  most  happy  to 
advise  you.  And,  behind  him,  our  experienced  scientists  and  design 
engineers  are  available  for  consultations  —  at  no  cost  or  obligation. 
Write  us  outlining  your  problems. 


LOUD-SPEAXEK 
Indox  V  ceramic 
permanent  mag¬ 
net  provides  high 
energy  level  .  .  . 
reduces  speaker 
length  and  weight. 


MEMORY  SYSTEM 
New  microstack 
unit  for  coincident 
current  memory 
systems  saves  90% 
of  space  required 
by  conventional 
stack,  yet  is  more 
reliable. 


AUTOMATIC 
DIRECTION  FINDER 
Ferramic  “E"  mag¬ 
netic  core  materi¬ 
al  helped  engi¬ 
neers  create  a  new 
concept  in  aircraft 
antenna  design. 


MAGNETRON 
Powerful  Hyflux 
Alnico  V  magnets 
improve  perform¬ 
ance  in  many 
types  of  micro- 
wave  equipment. 


This  is  Indiana  General  Corporation 


INDIANA  STEEL  PRODUCTS  DIVISION  Valparaiso,  Indiana  •  Metallic  and  Ceramic  Permanent  Magnets 

GENERAL  CERAMICS  DIVISION  Keasbey,  New  Jersey  *  Ferrites,  Memory  Products,  Technical  Ceramics  and  Chemical  Stoneware 
ADVANCED  VACUUM  PRODUCTS  (Subsidiary)  Stamford,  Connecticut  *  Alumina  Ceram!c-to-metal  Hermetic  Terminals 
STEARNS  MAGNETIC  PRODUCTS  DIVISION  Milwaukee,  Wisconsin  *  Magnetic  Materials  Handling  and  Separation  Equipment 
THE  INDIANA  STEEL  PRODUCTS  COMPANY  OF  CANADA  LIMITED  Kitchener,  Ontario  •  Permanent  Mogneh  and  Stoinless  Steel  Castings 


If  your  product  involves  magnets  or  ferrites.  Indiana  General  can  help  you  make  it  better. 

Visit  us  at  the  IRE  Radio  Enginsaring  Show,  booths:  1310-12-14-16 
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DOUGLAS 


I  get 
shortest 

etching 


time 

with 

HUNT 

ETCHANTS 


MICROWAVE  CO.,  Inc 


manufacturers  of  a  complete  variety  of  standard 
microwave  test  equipment  and  components, 


HUNT  R.C.E.  for  PRINTED  CIRCUIT  BOARDS 

(Rapid  Circuit  Etch) 

Hunt  R.  C.  E.  is  a  proprietary  etchant,  formulated  to  etch 
printed  circuits  fast  and  to  speed  up  production.  It  offers 
these  6  big  advantages: 


15%  increase  in  etching 
speed 

Fast  action  over  entire 
circuit 

Uniformly  smooth 
etching 


Easily  removed  by 
washing 

Substantial  increase  in 
capacity 

Freedom  from  fumes 


WAVE 

(LARGE  WAVEGUIDE)  TEST  EQUIPMENT  AND  COMPONENTS! 


TRADE  MARK 


which  include  the  fonowing: 


adapters  sipial  samplers  loads  tees 

test  horns  crystal  detector  phase  shifters  transitions 

attenuators  mounts  slotted  lines  tuners 

bends  terminations  switches  wave  meters 

twists 

These  units  will  be  supplied  in  the  following  EIA  designated  tubing  sizes: 
WR77,  WR975.  WR1150,  WR1500,  WR1800,  WR2100,  WR2300. 

SEE  US  AT  THE  I.R.E.  SHOW-BOOTHS  2241-2243 

NEW  DEVELOPMENTS  of 

Spectra  Electronics  Corp. 

East  Third  Street,  Mount  Vernon,  N.Y. 

(1)  Ultraviolet  pulsed  energy  systems  fea- 
millimicroseS  rest 

lution;  (2)  ultraviolet  density  meter  feLlut  ^ 

Is?  not  sensitivity;  and  ^ 

Teaturing  no  moving  parts,  self-powered.  \ 

0»vi.«  at  me  l,R.E.  Show-booths  2241.2243 


loads 

phase  shifters 
slotted  lines 
switches 


tees 

transitions 
tuners 
wave  meters 


HUNT  SCE  for  SOLDER-PLATED  CIRCUIT  BDARDS 

(Solder  Circuif  Efch) 

This  ready-prepared  product  is  designed  to  etch  solder-plated 
circuit  boards  more  easily,  more  effectively  than  it  has  ever 
been  done  before.  You’ll  find  that  Hunt  S.  C.  E. 

•  Etches  rapidly  at  room  temperatures 

•  Has  a  high  capacity  for  copper 

•  Never  attacks  the  circuit 

•  Has  guaranteed  uniformity,  and  is  of  the  highest 
quality  because  of  rigid  laboratory  control 

Hunt  S.  C.  E.  is  essentially  an  oxidizing  solution  with  the 
capacity  to  keep  the  oxidized  copper  permanently  in  solution. 
Although  many  acids  will  etch  copper,  S.  C.  E.  solution  has 
the  peculiar  property  of  not  attacking  the  solder , . .  but  giving 
fast,  odorless  etching  of  the  copper. 

WRITE  TO  NEAREST  HUNT  BRANCH  FOR: 

TECHNICAL  BULLETIN  NO.  1  —  “The  Etching  of  Copper  by  Hunt 
R.  C.  E.  Solution.” 

TECHNICAL  BULLETIN  NO.  3  — “The  Etching  of  Solder  Plate  Cir¬ 
cuit  Boards  by  Hunt  S.  C.  E.  Solution” 

FOR  SUPERIOR  RESULTS  AROUND  THE  CLOCK  USE  HUNT  CRAPHIC  ARTS  CHEMICALS 


PHILIP  A.  HUNT 
COMPANY 

PALISADES  PARK,  N.  J. 

BRANCHES  IN  PRINCIPAL  CITIES 
In  Canada:  Philip  A.  Hunt  Company  (Canada)  Ltd. 
77  Leslie  Street,  Toronto 


WRITE  TODAY  for  your  copy  of  the  latest  Douglas  cata¬ 
log  featuring  more  than  1,500  standard  microwave 
components— more  than  any  other  source  in  the  field. 


MICROWAVE  CO.pInc. 

DEPT.  E  252  EAST  THIRD  ST.,  MT.  VERNON,  N.  Y. 
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SLIDE  SWITCHES 

the  most  complete  line 


inexpensive  fixed  composition 

CAPACITORS 

0.1  to  10  fijii 


SNAP  SWITCHES 

.  .  .  for  record  changers, 
auto  tuners,  etc. 


Solid  State  Reliability 

10  me  Counter 


QCl&tf 


ifvn. 

»Ltn 


ItOff  *”f»UAT«* 


y. 


’"MMUVCI 
Kwt  *THl«*t», 


The  CMC  700  Series  is  the  only  major  breakthrough  in  counting,  timing  and 
frequency  measuring  equipment  in  the  past  10  years.  Here  is  the  first  successful 
application  of  transistors  to  high  frequency  counting  and  timing.  Transistors  per¬ 
form  all  the  functions  in  CMC’s  700  series  that  required  63  tubes  in  old  style 
counting  equipment.  These  are  the  most  reliable  counters  ever  made. 
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TRUE  DIGITAL  LOGIC  CIRCUITRY 

By  answering  an  obvious  need  for  a  completely  new,  up-to- 
date  approach  to  counting  and  timing  instrumentation,  CMC 
has  produced  solid  state  instruments  with  greatly  simplified 
circuitry,  using  logic  “and”  and  “or”  gates. 


Computer 
Measurements  Co. 

A  DIvltlon  of  Pocific  /ndutfr/ot 
12970  Bradley  Avenue,  Sylmar,  California 
Phone:  EMpire  7-2161 


LIGHT  AND  SMALL, 
LOWER  POWER  DRAIN 


Each  700  series  instrument  weighs  only  27  pounds,  meas¬ 
ures  7  inches  high,  17  inches  wide,  and  14  inches  deep. 
Power  consumption  is  a  meager  46  watts,  1/10  the  amount 
for  vacuum  tube  models. 


DO  ALL  THESE  JOBS 


Measure  frequency  from  dc  to  10  me,  time  interval  from 
0.1  iisec,  ratio  1  cps  to  1  me  and  unlimited  multiple  period 
selection.  Frequency  converters  available  for  higher  fre¬ 
quencies.  The  counter  also  generates  time  interval  marker 
pulses  from  1  Msec  to  1  second.  Data  can  be  presented  on 
standard  decades  or  inline  Nixie  tubes.  The  700  series  will 
operate  digital  recording  equipment,  punches,  inline  read¬ 
outs,  and  other  data  handling  gear. 


These  Features,  Too— Decade  count-down  time  base 
—  frequency  divider  circuits  never  need  adjustment.  Accu¬ 
racy,  ±1  count  ±  oscillator  stability.  Sensitivity,  0.25  v  rms; 
input  impedance,  25  k  ohms/ volt. 


And  The  Price- Higher  than  vacuum  tube  models.  But 
you  can  save  the  difference  on  down  time  in  the  first  year. 
Model  727A  Universal  Counter-Timer,  $2,750;  Model  707A 
Frequency-Period  Meter,  $2,575 ;  Model  757ATime  Interval 
Meter,  $1,975.  Rack  mount  optional  at  no  extra  cost.  All 
prices  f.o.b.  Sylmar,  California. 


More  Information  Available  —  Your  nearby  CMC  engi¬ 
neering  representative  will  be  happy  to  arrange  a  demon¬ 
stration  and  provide  you  with  complete  technical  infor¬ 
mation.  Or  you  may  write  Department  18-3. 
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ALLIED  CONTROL’S 

NKW  LINE  OF 

Sub-Miniature 

Telephone  Type  Relays 


Now  bemg  manufactured  entirely  in  the  U.S.A.,  not  only  in  its  original 
West  German  design  previously  sold  in  this  country  by  Allied  Control 
Company,  Inc.  wider  an  agreement  with  Siemens  &  Halske  Company  A.G. 
Germany  but  with  variations  to  meet  American  requirements  as  well. 


Contact  Arrangement 

Up  to  12  springs  maximum  form  A,  B  or  C 

Contact  Rating 

2  amperes  resistive  or  1  ampere  inductive 
at  29  volts  d*c  or  1 1 5  volts  o-c 
LowMevel  or  5  ampere  contacts  available 
on  request 

Standard  Coil  Voltagos 

Suitable  coil  resistances  con  be  supplied 

for  operation  at  any  voltage  within  the 

range  of  0.5  to  1 30  volts  d-c 

Coil  Powor 

Nominal:  700  milliwatts 

Minimum  Operate  Power:  125  to  300  milliwatts 

depending  on  application,  contact  arrange*' 

ment  and  coil  resistance. 

Timing  at  Nominal  Voltago 
Operate  time:  15  milliseconds  maximum 
Release  time:  5.0  milliseconds  maximum 
Vibration 

10-55  cps  at  .062  inch  double  amplitude 
55-500  cps  at  a  constant  lOg 
Shocks  25g  operational 

Enclofvro 

Open,  dust  cover  or  hermetically  sealed 

Woight 

Open  type  1.0  ounce  maximum 
Sealed  type  2.0  ounces  maximum 


TTM.T.1S4 

H-  I  3/16  •  W.  47/64  •  1.  1  1J/64 


H-1  17/64  •  W- 41/64  e  1-1  5/U 


H- 1  19/32  •  W.  61/64  e  1-1  11/32 
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Announcing . . . 

Ozalid’s  new  30-inch 

STREAMLIN 


Now  you  can  have  a  compact  table-top  whiteprinter  with  “big 
machine”  features  at  a  slim-budget  price.  And  you  can  enjoy  the 
convenience  of  on-the-spot  printmaking  round  the  clock.  Make 
all  the  prints  you  need,  inexpensively  and  without  delay.  There’s 
no  make-ready  or  cleanup  .  .  .  anyone  can  learn  to  use  the  100 
in  minutes.  Check  these  important  features: 

•  Makes  prints  up  to  30"  wide  by  any  length 

•  Front  and  rear  print  stacking 

•  Simple  dry-developing  system 

•  Easy  torr-on,  turn-off  controls 

•  Smooth-running  electronic  drive  with  speeds  up  to  14  fpm 

•  Hook-on  tracing  receiving  troy  (optional  at  extra  cost) 

And  the  versatile  Streamliner  100  handles  the  whole  range  of 
Ozalid  sensitized  materials  .  .  .  lets  you  turn  out  gum-backed 
labels,  photographs,  cloth  maps,  or  color  transparencies! 

For  complete  details  on  the  new  Streamliner  100,  mail  coupon  today ! 


L.  1 1— ^ 

Ditnsion  of  General  Aniline  &  Film  Corporation 
In  Canada:  Hughes-Owens  Co.,  Ltd.,  Montreal 


Ozalid,  Dept.  1-3,  Johnion  City,  N.Y, 


P/eose  send  me  free  descripfrve  bro* 
chure  on  the  new  Streomfiner  ?00. 


Company. 

fotition 


Stroot. 

City... 


Sfoto. 
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HAVING  WRIT, 

Who  stands  still,  falls  behind.  Fairchild  Semiconduc¬ 
tor  Corporation  is  devoting  considerable  effort  to 
building  the  lead  it  has  achieved  in  advanced  silicon 
semiconductor  devices.  We  are  not  unique  in  our 
technological  abilities;  we  do  have  a  head  start.  It  is 
an  opportunity  and  a  challenge  based  in  Time. 

Other  manufacturers  will  duplicate  our  currently 
unique  transistors.  By  then,  our  projects  now  in 
Research  &  Development  will  have  become  the  ad¬ 
vanced  products  of  their  own  time  and  the  challenge 
continues.  Success  is  followed  by  greater  successes 
...or  obsolescence. 


MOVES  ON 


Ji:  II 


Our  facilities  and  working  atmosphere  have  attracted 
engineers  and  scientists  of  the  highest  caliber.  Their 
work,  combined  with  creatively  oriented  management 
policies  and  the  abilities  of  th§  entire  staff,  has  re¬ 
sulted  in  a  whole  series  of  product  innovations. 

We  are  still  moving  on  in  transistors,  and  have  now 
branched  into  diodes  of  similarly  advanced  technolo¬ 
gies.  Current  programs' include  integrated  solid-state 
circuitry  and  investigations  of  semiconductor  films 
and  lll-V  compounds.  If  yours  is  a  relevant  back¬ 
ground,  and  if  you  would  like  to  move  ahead  with  us, 
we  would  very  much  like  to  hear  from  you. 


f  ^ 

(T\ 

1  J 

AIRC-HILD 


SEMtCONDUCTOtf  COi^^RffTlON 


\L 


545  WHISMAN  RD.  /  MOUNTAIN  VIEW,  CALIF.  /  YORKSHIRE  8-8161 


i 

\ 


(  . 


LINEARITY  0.2%  •  INFINITE  RESOLUTION  •  LONG  LIFE 


This  subminiature  film  pot  has  much  greater  accu¬ 
racy  than  comparable  wire-wound  types  and  fea¬ 
tures  the  reliability  inherent  in  film  pots.  Now  you 
can  meet  tight  space  requirements  without  sacri¬ 
ficing  accuracy.  Send  us  your  specifications. 

reRRiTOKies  orbn  for  ouAUfieo  iAies  RinesiNJATives 


4375 

4570 


MODEL 


RESISTANCE  RANGE 


I  soon  TO  150K 


BEST  LINEARITY  OR  CONFORMITY  I  0.2% 


WAHAGE 


I  TO  30x10* 


GUARANTEED  LIFE,  REVS. 


92  Madison  Avonue,  Hompstood,  L.  I.,  N.  Y 


■t 
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Polarad  Model  SA-84W  being  used  to  make  pulse  analysis  of  radar  aboard  a  Pan  American  Boeing  707,  Jet  Clipper* 

MODEL  SA-84W  10  to  44,000  MC  in  a  single  unit 


FEATURES: 

Over  80  me  dispersion 
1  me  to  over  80  me  for 
narrow  pulse  analysis. 

100  ke  to  7  me  for  wide 
pulse  analysis. 


Dual  Resolution 
7  ke  or  50  ke  automati- 
eally  set  by  dispersion 
eontrol. 

Crystal  eontrolled  mark¬ 
ers  from  10  to 44,000  me. 


The  Polarad  Model  SA-84W  is  the  most  aeeurate 
universal  mierowave  analyzer  to  measure  nearly  all 
parameters  —  Pulse,  CW,  FM,  VSWR,  antenna  pat¬ 
terns,  bandwidths  and  filter  eharaeteristies. 


MAIL  THIS  CARD 

i 

1 

FREE  LtFETIME  SERVICE 

Y  for  specifications. 

Ask  your  nearest 

1 

ON  UL  POIRRRD 

Polarad  represen- 

~i 

INSTRUMENTS 

f;  tative  (in  the 

i  Yellow  Pages)  for 

on  Mierowave 
Measurements.” 


POLARAD 
ELECTRONICS 
CORPORATION 

43-20  34th  Street,  Long  Island  City  1,  N.  Y. 
Representatives  in  prineipal  eities. 


Provision  for  use  with  a 
multi-pulse  spectrum  de¬ 
coder  (Polarad  Model 
SD-1) 

Log-linear  amplifiers 


Expanded,  direct-read¬ 
ing,  slide  rule  dial. 

Accurately  calibrated  IF 
attenuator 


POLARAD  ELKCTRONICS  CORPORATION: 

Please  send  me  information  and  specifications  on; 

□  Model  SA-84W  Universal  Spectrum  Analyzer 

□  Model  SD-1  Multi-Pulse  Spectrum  Selector 
(see  reverse  side  of  page) 


ME 


-Dept.. 


-State- 


1 


'  Pottags  1 
Will  ba  Paid 

by 

.  Addratsa*  i 


FREE  LIFETIME  SERVICE 
ON  AIL  ROIARAO 
INSTRUMENTS 


BUSINESS  REPLY  CARD 

First  Clast  Parmit  No.  18,  Long  Itlond  City  I,  N.Y. 


Analyze  the  pulse  on 
the  scope  of  any 
Polarad  Spectrum 
Analyzer. 


10  to  44gOOO  me. 


Signal  Analysis  for 
Missiles,  Telemetry,  IFF, 
Beacons  and  Radar 


The  Polarad  spectrum  selector  permits  spectrum  analysis  and  de¬ 
coding  of  any  selected  pulse  within  a  multiple  pulse  train.  Sweep, 
gate  width  and  position  can  be  controlled.  Model  SD-1  permits  the 
selection  and  gating  of  a  group  of  pulses  up  to  180  /rsec.  in  length 
(Model  SD-IX  permits  350  /isec.) 


Works  with  POLARAD  Models  TSA,  TSA-S,  TSA-W,  SA-84  and  SA- 
84W  spectrum  analyzers. 


»9>aO  MMi  St.,  Long  I.ImM  CHy  t.  N.  V. 


MAIL  THIS  CARD 


43-20  34th  Street,  Long  Island  City  1,  N.Y. 
Representatives  in  principal  cities. 


POLARAD 

ELECTRONICS 

CORPORATION 


for  specifications. 
Ask  your  nearest 
Polarad  represen¬ 
tative  (in  the 
Yellow  Pages)  for 
a  copy  of  “Notes 
on  Microwave 
Measurements.” 


^  No  ^ 

r  Pottage  SfompM 
Necessary  1 
If  Mailed  in  Ihel 
L  United  Stotes.^ 


Isolate  and  gate  a  pulse. 
Intensified  pulse  has 
been  isolated  by  a 
Model  SD  1  Multi  pulse 
Spectrum  Selector. 

I 


COMPLEX  SPECTRUM  DECODING 


A  new  subminiature  reference  tube  which  is 


ail  present  day  standards  for 
stability  under  shock  and 
thermal  extremes 


For  both  military  and  commercial  applications  which  demand  a  rugged 
miniature  voltage  reference  tube,  the  GD85VVR-S  cannot  be  matched.This 
tube  has  been  designed  specifically  to  serve  under  extreme  conditions 
where  standard  types  fail.  It  comes  to  you  from  BAIRD- ATOMIC,  INC., 
suppliers  of  world-famous  DEKATRON^nd  DIGITRON  cold  cathode 
counting  tubes. 


TECH  TALK 

TEMPERATURE  RANGE 
-60°C  to+85*C 

SHOCaC  RATING 
Continuously  5G 

Short  Durations  20G 

Impact  750G 

STRIKING  VOLTAGE 
(Total  Darkness)  125  v  max. 


STABILIZED  VOLTAGE 
85  V  +  2  V 


Tube 

shown 

actual 

size 


CURRENT  RANGE 

500  >*A  to  5.0  mA 


INCREMENTAL 

RESISTANCE 


<1000  Q  max. 


For  more  complete  data^  unite  today  to 


33  University  Road 
Cambridge  38,  Massachusetts 
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SILICONE  NEWS  from  Dow  Corning 


CIRCLE  140  ON  READER  SERVICE  CARD 


Your  nearest  Dow  Corning  office  is  the 
number  one  source  for  information 
and  technical  service  on  silicones. 


first  In 
silicones 


Dielectric  Gel,  plus  CBS  Laboratories  pack¬ 
aging  techniques  simplify  volume  produc¬ 
tion  problems  .  .  .  assure  high  voltage 
power  supplies  that  are  compact,  reliable 
and  easy  to  service. 

Write  for  more  information  on  Dow  Corn¬ 
ing  Dielectric  Gel,  the  new  potting  material 
that  permits  visual  and  instrument  check¬ 
ing  of  potted  electronic  circuitry  and 
simplifies  production  problems. 


NEW:  "Solid-State”  Fluid 


The  newest  development  in  potting  and  encapsulating  materials  is  Dow 
Corning  Dielectric  Gel.  Supplied  as  a  crystal  clear  fluid  plus  catalyst, 
it  pours  easily  into  assemblies  and  sub-assemblies,  fills  every  void,  sets 
up  to  a  firm,  pliable, transparent  gel.  The  gelled  mass  exerts  virtually  no 
stress  on  components;  has  excellent  adhesion;  will  not  displace  if  vibrated 
or  inverted.  Potted  components  and  connections  are  visible,  probes  can 
be  inserted  through  it  for  instrument  checking.  When  probes  are  removed, 
the  gel  heals  itself,  leaving  no  voids. 

Here’s  how  Dielectric  Gel  aids  miniaturization:  When  designing  the  high 
voltage  power  supply  for  their  new  Photoscan  airborne  reconnaissance 
system,  CBS  Laboratories  Division  of  Columbia  Broadcasting  System  Inc., 
had  to  meet  stringent  reliability  requirements  despite  elevated  tempera¬ 
tures,  high  vibration  levels,  severe  size  and  weight  limitations.  Their  new 
design  and  miniaturization  techniques  were  made  possible  by  Dielec¬ 
tric  Gel. 

Requiring  only  0.09  cubic  feet  complete,  with  components  spaced  less 
than  apart  without  danger  of  arcing,  the  new  power  supply  provides 
output  voltages  that  can  be  regulated  from  1,000  to  25,000  volts.  Current 
capacity  at  25  kv  is  well  over  100  microamperes.  This  power  supply  is 
an  integral  part  of  Photoscan,  a  universal  visual  intelligence-gathering, 
processing  and  transmitting  system  which  can  readily  be  installed  in 
virtually  any  missile  or  air-borne  vehicle.  The  units  are  small,  light 
in  weight,  simple  to  install  and  service. 


Now:  Potted  Protection  Plus 
Visual  &  Instrument  Checking 


PROPERTIES  OF  CURED  DIELECTRIC  GEL 


Color  .  Water  White 

Specific  Gravity  at  25  C _ _  0.970 

Coefficient  of  Thermal  Conductivity; 

(col  per  cm  “C  «ec)  150C .  0.00070 

200  C .  0.00078 

Electric  Strength*,  volti  per  mil _ ...  800 

Dielectric  Conitontt.......  23  C  150C 

100  cpt-0.1  Mcs  .  3.0  2.6 

Dissipation  Foctort 

100  eps  .  0.0005  0.002 

1.0  kc . .  0.0005  0.0005 

0.1  Mcs  .  0.0001  0.0001 

Volume  Resistivityt,  ohm-cm  1x10'*  1x10'* 


*  60  cycles,  rapid  rise,  0.020  inch-spacing  of  0.5 
inch-diameter  spherical  electrodes, 
t  Using  54  mmfd  fixed  air  capacitor,  Cardwell 
type,  ER-50-FS  as  electrodes,  ASTM  D1 50-54T  and 
DI169-52T. 
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Light  Silicone-Glass  Parts  Resist  Heat 


Where  space  is  small,  silicone-glass  laminates  make  ideal 
parts.  Reasons:  they  resist  heat  and  humidity;  are  easy 
to  fabricate  into  miniature  components;  resist  creep  and 
delamination.  Silicone-glass  laminates  are  light  weight, 
strong,  have  good  dimensional  stability,  withstand  oper¬ 
ating  temperatures  to  250  C,  have  low  loss  factor;  permit 
adjacent  soldering  and  have  high  resistance  to  moisture, 
ozone,  arcing  and  corona. 


In  the  geophysical  well-logging  instrument  shown, 
Schlumberger  Well  Surveying  Corporation  specified 
terminal  boards  of  silicone-glass  laminate.  The  silicone 
laminate  proved  more  reliable  under  operating  conditions 
and  easier  to  fabricate  than  other  materials. 
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Silicone  Compounds  Cushion  Small  Cores 


Tape  wound  toroidal  cores,  in  both  miniature  and  large 
sizes,  are  cushioned  with  silicone  compounds  between 
core  and  outer  box  by  Magnetics  Inc.  Through  the 
damping  effects  of  the  grease-like  Dow  Corning  com¬ 
pounds,  their  phenolic-boxed  cores  are  protected  against 
vibration,  shock  effects  and  strain  due  to  temperature 
change.  They’re  “performance-guaranteed”  up  to  177®C. 


Dow  Corning  silicone  compounds  were  selected  because 
they’re  inert,  have  high  heat  resistance  and  are  easily 
applied.  The  compounds  are  nongumming,  nonmelting, 
maintain  a  stable  viscosity  from  — 75  to  200  C.  They 
have  excellent  dielectric,  damping  and  heat-dissipation 
qualities,  and  are  superior  barriers  to  moisture.  Other 
firms  use  silicone  compounds  for  heat-sinks,  sealants  and 
similar  applications,  both  mechanical  and  electrical. 


Silastio  Assures  Rslisbllity  Of  Minlstors  Tubs 


Here’s  a  good  example  of  how  miniaturization  is  aided 
by  Silastic*,  the  Dow  Corning  silicone  rubber. 


A  single  tube  from  the  line  of  Beam  Switching  Tubes 
developed  by  the  EUectronic  Tube  Division  of  Burroughs 
Corporation  can  replace  as  many  as  90  transistors,  diodes 
and  resistors  in  electronic  distributing,  switching,  and 
counting  circuits.  But  proper  operation  and  continued 
reliability  depend  upon  the  relationship  of  crossed  mag¬ 
netic  and  electrical  fields  .  .  .  determined  by  the  relative 
position  of  the  glass  envelope  and  the  magnet  which 
surrounds  it.  This  positioning  is  very  critical. 


A  cushion  of  Silastic  assures  proper  alignment,  bonds  the 
glass  envelope  and  magnet,  provides  greater  shock  resist¬ 
ance  than  any  other  material  tested  .  .  .  contributes  to 
the  ease  with  which  the  tube  meets  military  shock,  vibra¬ 
tion  and  other  environmental  requirements.  Easily  ap¬ 
plied  by  simple  injection  techniques.  Silastic  is  also  us^ 
between  magnet  and  tube  shield. 


...other  silicones  aid  miniaturization 


iBe»r!!i!KSffi£ffiE8!!!6 


LOWER  SIDERANO 


FREQUENCY  (kd 


TIGHTEN  YOUR  “SPECS”  WITH 

HUGHES  CRYSTAL  FILTERS 

Tour  difficult  filtering  problems  solved  with  high-performance, 
precision  crystal  filters  custom-designed  and  produced  for  you! 


Do  you  face  tough  Altering  problems  in:  Single 
Sideband,  Doppler  Systems,  Missile  Guidance, 
Radio  Communications,  Radar  and  Navigation, 
Spectrum  Analyzers,  Carrier  and  Multiplexing, 
Frequency  Shift,  High  Selectivity  Amplifiers? 

Check  these  advantages  of  Hughes  precision 
crystal  filters:  Small  size,  light  weight,  low 
insertion  loss,  low  passband  ripple,  precise  selec¬ 
tivity,  high  frequency  filtering,  wide  tempera¬ 
ture  stability,  high  reliability,  rugged  resistance 
to  shock/vibration,  quick  delivery  in  quantity. 


Experienced  Hughes  Application  Engineers  are  avail¬ 
able  to  work  with  you  on  your  filtering  problems.  For 
additional  information  on  crystal  filters  with  center 
frequencies  of  30  kc  to  52  me,  and  fractional  band- 
widths  of  0.01%-6.0%,  write;  HUGHES,  Industrial 
Systems  Division,  International  Airport  Station, 
Los  Angeles  45,  California. 

For  export  information,  write: 

Hughes  International, 

Culver  City,  California. 


Creating  a  new  world  with  ELECTRONICS 

See  Hughes  Crystal  Filters 
on  display  at  the  Hughes 
exhibit,  I.R.E.  Show  — 
Booths  1609-1615. 

INDUSTRIAL  SYSTEMS  DIVISION 
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Attenuation  (db) 


Control  room  of  a  50 
million  watt  transmitter 
created  to  better  man's 
understanding  of  the  atmos¬ 
phere  and  ionosphere — The 
complete  transmitter  de¬ 
veloped  and  manufactured 
by  FXR. 


FXR’s  precision  microwave  equipment,  high-power 
pulse  modulators  and  high-voltage  power  supplies 
have  prominent  roles  in  such  leading  scientific  pro¬ 
grams  as  this  50  million  watt  transmitter,  thermo¬ 
nuclear  control  research,  communication  and 
ballistic  missiles  systems  and  similar  astronautical, 
aeronautical  and  electronic  developments. 


csign  •  Manufacture  •  Development 

26-12  Borough  Place  .  RA  ■  1-9000 
Woodside  77,  N.  Y.  N  Y  43745 


PRECISION  MICROWAVE  EQUIPMENT 


HIGH-POWER  PULSE  MODULATORS  •  HIGH-VOLTAGE  PO  ^ER  SUPPLIES  •  ELECTRONIC  TEST  EQUIPMENT 


4 
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For  more  precise 
measurement 
of  transients 


The  new  Hughes  MEMO-SCOPE 
Oscilloscope  offers  you  higher 
performance,  greater  dependability 
and  easier  operation  in  all  of  your 
transient  measurements.  Maximum 
accuracy  is  assured  by  new 
advanced  circuitry,  new  panel 
layout,  new  mechanical  design  and 
many  other  added  features. 

The  MEMO-SCOPE  Oscilloscope 
eliminates  expensive  "hit-or-miss" 
methods  of  measuring  non¬ 
recurring  transients.  It  stores 
nonrepetitive  events  for  an  indefinite 
period— hours,  or  days— keeping 
them  available  for  thorough  study 
until  intentionally  erased. 

For  full  information  on  how  the 
MEMO-SCOPE  Oscilloscope  can 
help  solve  your  measurement 
problems,  write  today  to:  Hughes, 
Industrial  Systems  Division, 
International  Airport  Station, 

Los  Angeles  45,  California. 

For  export  information, 

please  write:  Hughes  International, 

Culver  City,  California. 


Hughaa  Multitracar 

Unit:  Designed  to  oper- 
ate  conjunction  with 
■■jlljiyQIlH  the  MEMO-SCOPE  Oscil- 
loscope.  the  portable 
Hughes  Multitracer  enables  you  to  store  and  com¬ 
pare  up  to  20  stepped-down  traces  in  one  display. 
The  stored  sweeps  appear  at  equal,  preselected 
intervals  forming  a  raster  type  of  display.  The 
all-electronic  Multitracer  isa  combined  attenuator, 
gate  amplifier  and  storage  counter  designed  to 
be  placed  between  the  signal  source  and  the 
regular  MEMO-SCOPE  Oscilloscope  input. 


Hughes  Scope  Cart:  Especially 
designed  for  the  MEMO-SCOPE 
B  Oscilloscope,  an  all-aluminum 

■  “  scope  cart  facilitates  movement 

J  of  the  instrument  to  different 

locations  for  varied  applications. 
“*' ■  ^  Features:  mounting  provisions 

9  i  foi  1.VO  spare  amplifiers.  6' 
"  retractable  power  cord  for  con¬ 

venience  in  connecting  equipment,  ample  drawer 
space,  accessibility  from  both  sides,  pull-out 
writing  board,  full-swivel  casters  for  ease  of 
movement  from  one  area  to  another. 


M  Hughes  MEMO-SCOPE  Oscillo¬ 
scope:  The  Hughes  MEMO-SCOPE 
Oscilloscope  is  one  of  the  most  versa¬ 
tile  measuring  and  recording  devices 
available  to  science  and  industry  today.  It  is  a  dual 
service  instrument— for  storage  or  conventional 
oscilloscopy.  Features:  simplified  panel  layout  and 
carefully  designed  trigger  circuit  for  ease  of  oper¬ 
ation;  built-in  single  sweep  ("one-shot")  trigger 
circuit  to  avoid  cluttered  display;  advanced  me¬ 
chanical  design  for  better  cooling  and  easier 
maintenance. 

Nsw  Storage  Tube  Burn-Out  Protection! 

A  circuit  designed  to  protect  the  delicate  storage 
mesh  surface  is  now  incorporated  in  the  Hughes 
MEMO-SCOPE  Oscilloscope.  This  circuit  renders 
it  virtually  impossible  to  burn  the  storage  tube 
unintentionally  as  a  result  of  improper  operation 
of  the  intensity  control  on  the  instrument.  The 
intensity  control  is  automatically  adjusted  by  the 
new  protective  circuit  in  the  event  the  operator 
suddenly  switches  from  the  fastest  sweep  rate  to 
the  slowest  without  decreasing  the  intensity  (an 
action  which  formerly  might  burn  the  tube),  or  in 
the  event  of  similar  operational  errors. 


Creating  a  new  world  with  ELECTRONiCS 


See  the  MEMO-SCOPE 
Oscilloscope  in  operation 
at  the  Hughes  exhibit, 
I.R.E.  Show— Booths 
1609-1615. 


INDUSTRIAL  SYSTEMS  DIVISION 
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Gam  «&.  Fiaquancy 


.  .  .  cuts  Space,  Weight,  Coat,  Power  Requirementa  —  Sperrv's 

new  STL-222  provides  twice  the  gain  of  ordinary  L-Band 
tubes— actually  takes  the  place  of  two  tubes  in  most  applica¬ 
tions  —  yet  is  only  20"  long,  weighs  only  8.5  pounds.  This 


Be 

SPERRY  MICROWAVE  TUBE  CLINIC-IRE  SHOW- 

Sure 

March  21-24,  Booths  #2432-2438 

To 

Bring  your  problems  involving  microwave  tubes 

Visit 

and  discuss  them  with  our  engineers  at  this  Sperry  Clinic. 

NOW 

60DB  GAIN  IN  L-BAND 
PPM  FOCUSING 
NEW  SPERRY 
TWT 
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reasons  why  you  should 
buy  Hughes  high  voltage  silicon  cartridge  rectifiers 


To  meet  your  requirements  for  INI 730-34,  IN2382-85,  IN596-98  and  IN  1406-13 
rectifiers . . .  Hughes  offers  you  a  universal  series  with  the  following  advantages 
over  competitive  devices: 


1  Better  High  Altitude 
Performance— 

Since  the  case  is 
insulated  and  provides  a 
long  leakage  path  between 
leads,  the  probability  of 
tiashoveror  corona  at  high 
altitudes  is  reduced. 


0 

^  Improved  Circuit 
Performance— 

Fewer  diodes  are  required 
in  each  unit  to  obtain  the 
PIV  ratings. ..thereby 
lowering  losses,  which  in 
turn,  provide  better  = 

voltage  regulation  and  j 
higher  efficiencies.  | 


Saving*  In  Space. 

The  case  material  is 
a  plastic  of  high  dielectric 
strength,  making  it 
possible  to  mount  units 
in  close  proximity  to 
each  other. 


4  Greater  Depend* 

ability— These 
assemblies  utilize  series 
strings  of  Hughes 
hermetically  sealed  glass 
diodes... packaged  in  a 
non-combustible 
cartridge.  All  internal 
connections  are  welded 
together  to  insure  shock 
and  vibration  resistance. 


Creatino  a  new  world  with  ELECTRONICS 


I 


HUGHES 


Cl*«0  HVGHtt  AIBCBAPT  COMPANY 

•  KMICONDUCTOIt  DIVISION 


These  standard  Hughes  units  are 
available  in  voltage  ratings  from  600 
to  10,000  volts.  ln  addition,  Hughes 
offers  you  many  custom  assemblies 
designed  to  meet  your  special 
requirements. 

ORDER  TODAYI  To 

obtain  delivery  of  Hughes 
Cartridge  Rectifiers  just 
call  or  write  the  Hughes 
Semiconductor  Sales 
Office  or  Distributor 
nearest  you.  Or,  for  a 
complete  Cartridge 
Rectifier  data  sheet 
(Number:  D.S.  82)  pleaso 
write  Hughes. 

Semiconductor  Division, 
Marketing  Department, 

Newport  Beach, 

California. 

For  export  write:  Hughes 
International,  Culver  City,  Calif. 
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C-D  miniaturized  tubular  pi  filters  and  S-terminal 
feed-thru  capacitors  suppress  electronic  interference 
effectively  at  any  frequency  from  150  kc  to  10,000  me. 
Regardless  of  your  design  requirements,  the  C-D  Filter 
Laboratories  can  supply  you  with  the  exact  suppression 
component  you  need  with  tubular  shapes,  neck-moimting 
designs  and  smallest  possible  case  sizes  to  save  space  and 
weight,  enable  easy  installation.  C-D  miniaturized  pi 
filters  and  feed- thru  capacitors  also  provide  better  inser¬ 
tion  loss  per  unit  volume,  weight  and  cost  as  compared  to 
other  types  of  suppression  devices  at  identical  ratings. 

To  obtain  complete  engineering  data  and  specifica¬ 
tions,  write  for  Engineering  Bulletins  171, 172  and  166  to 


Comell-Dubilier  Electric  Corporation,  South  Plainfield, 
New  Jersey.  Manufacturers  of  consistently  dependable 
capacitors,  filters  and  networks  for  electronics,  thermo¬ 
nucleonics,  broadcasting  and  utility  use  for  50  years. 

SPECIFICATIONS 

Tubular  PI  Filter  TYPE  NFR113 

Voltage:  120  VAC  (60  cycles),  300  VDC 
Chirrent:  0.5  Amperes 
Dimensions:  1*  x  ZHiu"  Weight:  4.0  oz. 


Feed-Through  Capacitor  TYPE  NFT6W4P22W 

- V  Voltage:  125  VAC  (60  cycles),  400  VDC 

_ Chirrent:  25.0  Amperes 

Capacitance :  0.22  mfd. 

Dimensions :  x  V-Ya"  Weight:  0.83  oz. 


CORNEL.lu-DUBII.IER  EL.ECTR1C  CORPORATION 

AFFILIATED  WITH  FEDERAL  PACIFIC  ELECTRIC  COMPANY 
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If  You  Will  Remember 
ONE  New  Name  — 


The  Breakthrough 

...How  It  Was  |:  I  I 

.  Accomplished  I  Hi 

•W  This  VHF  transistor  breakthrough  |  j  I 

if:  was  marie  possible  by  a  new  Post  '  1  j 

Alloy  Diffusion  Process,  a  manu*  Mi 

tacturing  method  that  combines  .  ;  i  j  i 

the  best  features  of  the  currently  j  .  j 

used  alloy  and  diffusion  processes,  ;  j  !  |  L 

without  their  drawbacks.  j  i  I  i 

rj.  The  limitation  of  ti>e  alloy  proc*  !  i  | 

ess  is  encountered  when  attempt-  I !  V  •  } 

ing  to  manufacture  transistors  with  f 

an  average  cut-off  above  20  Me.  In  i 
this  process  the  collectoi  and  emit-  ’ 

ter  elements  are  fused  (or  alloyed)  ■■■■■■■■■■■■■■ 
to  the  base.  For  this  ^o  be  success¬ 
fully  accomplished  ttie  base  must 

,  be  relatively  thick  and  the  thickness  very  accurately  con- 
IrolJed  in  order  that  during  the  fusion  process  the  collector 
and  emitter  elements  do  not  flow  through  the  base  arid 
short  the  transistor.  This  relatively  thick  twse  increases  the 
transit  time;  precluding  any  usable  response  above  20  Me. 

In  the  diffusion  process  the  base  is  formed  on  the  col¬ 
lector  by  gaseous  diffusion  in  a  high  temperature  oven.  Very 
thin  bases  can  be  manufactured  by  this  method  with  low 
transit  time  and  very  high  cut-off  frequencies.  In  this  proc¬ 
ess  the  problem  lies  in  attaching  the  emitter  junction  and 
base  lead. 

In  the  AMPEREX  Post  Alloy  Diffusion  Process,  alloying 
and  diffusion  take  place  simultaneously.  The  transistor  is 
built  up  on  a  piece  of  P-type  germanium.  Two  small  pellets 
are  placed  on  the  germanium.  Pellet  B,  the  base  pellet,  con¬ 
tains  only  an  N-type  impurity.  Pellet  E,  th?  emitter  pellet, 
contains  a  P-type  and  an  N-type  impurity. 

When  this  assembly  is  heated  at  a  certain  temperature, 
the  germanium  dissolves  into  the  metal  pellets  until  satura¬ 
tion  is  reached,  and  the  pellet  impurities  diffuse  into  the 
solid  germanium. 

However,  the  P-type  impurity  in  pellet  E  has  such  a  low 
diffusion  constant,  that  for  practical  purposes  it  does  not 
penetrate  into  the  germanium.  The  N-type  impurity  in  pel¬ 
lets  E  and  B  has  a  much  greater  diffusion  constant  and 
readily  penetrates  into  the  solid  germanium  to  form  a  dif¬ 
fused  N-type  layer  underneath  the  pellets. 

When  the  assembly  is  cooled  down,  a  layer  of  germanium 
recrystallizes  from  the  pellets  as  in  the  normal  alloy  tech¬ 
nique.  The  recrystallized  layer  of  pellet  E  contains  many 
atoms  of  the  P-type  impurity  and  is,  therefore,  a  P-type 
germanium  layer.  The  germanium  layer  recrystallized  from 
pellet  B  is,  of  course,  the  N-type  because  there  are  no  other 
impurities  in  the  pellet. 

Connections  are  made  to  the  germanium  and  the  metal 
pellets  and  a  "mesa-like”  P-N-P  transistor  is  obtained.  The 
original  P-type  germanium  is  the  collector,  pellet  B  the 
base,  and  pellet  E  the  emitter. 

This  process  makes  it  possible  to  mass  produce  tran¬ 
sistors  with  a  base  layer  of  a  few  ten-thousandths  of  an  inch 
for  very  short  transit  time  and  high  cut-off  frequencies.  The 
yield  is  also  very  high  which  enables  AMPEREX  to  supply 
these  transistors  at  low  prices. 


You  Can  Forget 
FIVE  Old  Transistor  Problems 


High  Gain  VHP  Transistors 
manufactured  by  the 
Post  Alloy  Diffusion  Technique 
are  unrivalled  for:  i.  reliabilitv 

2.  OPERATING 
STABILITY 

3.  UNIFORMITY 

4.  PRICE 

5.  AVAILABILITY 

At  last,  you  can  realistically  use  high  frequency  transistors  for  RF  and  IF 
amplifiers  in  production  FM  receivers;  as  mixers,  oscillators  and  RF  and  IF 
amplifiers  in  mobile  radio  equipment,  car  radios  and  short  wave  receivers; 
and  as  broadband  amplifiers  in  instrumentation  and  industrial  applications. 
Implemented  and  fully  proven  by  Amperex,  a  unique  manufacturing  tech¬ 
nique  originating  with  Philips  of  the  Netherlands  now  enables  Amperex  to 
provide  you  with  production  V'HF  Post  Alloy  Diffused  Transistors  *  of 
unparalleled  laboratory  quality  at  truly  reasonable  prices. 

The  new  Amperex  “Post-Alloy-Diffusion”  P-N-P  Transistors  combine  the 
best  qualities  of  both  the  alloy  and  the  diffusion  approaches  to  transistor 
construction.  As  a  result  of  the  special  "self-jigging”  techniques,  a  maximum 
degree  of  uniformity  is  achieved.  Thus  the  necessity  for  "selection”  is  com¬ 
pletely  eliminated. 

The  2N1516is  designed  for  use  as  a  mixer  oscillator  in  short  wave  receivers, 
as  an  IF  amplifier  in  FM  receivers,  and  as  a  broadband  linear  amplifier  for 
instrumentation  and  industrial  applications.  The  2N1 51 6  features  a  high 
cut-off  frequency  of  70  Me  and  a  low  collector-to-base  capacitance  of 

1.8  ju/if. 

The  2N1515is  designed  for  high  gain  IF  amplifier  service  in  medium  and 
short  wave  receivers. 

The  2N1 517is  designed  for  use  as  a  local  oscillator  and  preamplifier  in  FM 
receivers  and  has  a  power  gain  of  12  db  at  100  Me. 

This  is,  of  course,  only  the  beginning  of  the  Amperex  PADT  storv.  Availa- 
ability  is  further  assured  by  a  new  Amperex  PADT  plant  in  Slatersville, 
Rhode  Island.  A  range  of  new  PADT  transistors,  now  in  the  final  stages  of 
development  will  provide  UHF  performance  at  VHF  priees  and  give  every 
promise  of  providing  increased  reliability  and  uniformity. 


bite  connection 
recryttiHized 
liyer  (N  type).  /  I 


emitter  connection 

X  recrytUNued 
■  \  ^liyer  (P  type) 

^ - diffuted  bite 

ium  \  liyer  (N  type) 


collector  tib 


ohmic  contict 


2N1517 


3t  Tamb  ^25*C . 

TYPICAL  CHAR.ACTERISTiCI 
Cain-Bandwidth  Product 

(f,,  Ie  =  1  itiA) . 

Gain-Bandwidth  Product 

(ft,  Ie  =  4  mA) . 

Power  Gain 

G  at  0.45  Me  (Ie  =  1  mA)  . . . 
G  at  10.7  Me  (Ie  =  1  mA)  . . . 
G  at  too  Me  (Ie  =  1  mA)  . . . 
Conversion  Gain  G^  at  26  Me  . . 
Noise  Fieure  NF  at  0.45  Me  ... . 

NF  at  10.7  Me  .... 
NF  at  too  Me  ... . 


th»  Intiuttry’s  nllabi*  aourea  Of  quality 
tranatatora  and  diodaa  for  Indualrlal  and 
antartainmant  appllcatlona. 


Amperex  Electronic  Corp.,  230  Ouffy  Avenue,  Hicksville,  Long  Islanil,  New  VerN 
In  Canada:  Rogers  Electronic  Tubes  &  Components.  116  Vanderhoof  Avenue.  Toronto  17, 0ntarl9 
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2N1515 

2N1516 

20  V 

20  V 

10  mA 

10  mA 

83  mW 

83  mW 

70  Me 

70  Me 

- 

180  Me 

35  db 

35  db 

22  db 

24  db 

18  db 

3db 

3db 

5db 

4db 

— 

• 
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HE  X-RAYS 
WOOD... 


to  help  make 
telephone  poles 
last  longer 


Chemist  Jack  Wright  developed  the  use  of  this  X-ray  fluorescence 
machine  for  testing  the  concentration  of  preservatives  in  wood.  Here 
he  bombards  a  boring  from  a  test  telephone  pole  with  X-rays. 


This  Bell  Labs  chemist  is  using  a  fast,  new  technique 
for  measuring  the  concentration  of  fungus-killing  preserva¬ 
tive  in  telephone  poles. 

A  boring  from  a  test  pole  is  bombarded  with  X-rays. 
The  preservative— pentachlorophenol— converts  some  of 
the  incoming  X-rays  to  new  ones  of  different  and  charac¬ 
teristic  wave  length.  These  new  rays  are  isolated  and  sent 
into  a  radiation  counter  which  registers  their  intensity.  The 
intensity  in  turn  reveals  the  concentration  of  preservative. 

Bell  Laboratories  chemists  must  test  thousands  of  wood 
specimens  annually  in  their  research  to  make  telephone 
poles  last  longer.  Seeking  a  faster  test,  they  explored  the 
possibility  of  X-ray  fluorescence— a  technique  developed 
originally  for  metallurgy.  For  the  first  time,  this  technique 
was  applied  to  wood.  Result:  A  wood  specimen  check  in 
just  two  minutes— at  least  15  times  faster  than  before  possi¬ 
ble  with  the  conventional  microchemical  analysis. 

Bell  Labs  scientists  must  remain  alert  to  all  ways  of 
improving  telephone  service.  They  must  create  radically 
new  technology  or  improve  what  already  exists.  Here,  they 
devised  a  way  to  speed  research  in  one  of  telephony’s  oldest 
and  most  important  arts— that  of  wood  preservation. 


Nature  still  grows  the  best  telephone  poles.  There  are  over  21  million 
wooden  poles  in  the  Bell  System.  They  require  no  painting,  scraping  or 
cleaning;  can  be  nailed,  drilled,  cut,  sawed  and  climbed  like  no  other 
material.  Scientific  wood  preservation  cuts  telephone  costs,  conserves 
valuable  timber  acres. 


BELL  TELEPHONE  LABORATORIES 


World  Center  of  Communications  Research  and  Development 


BUSS  fuses  are  made  to  protect  -  not  to  blow,  needlessi) 

BUSS  makes  a  complete  line  of  fuses  for%ome,  farm,  commercial, 
electronic,  electrical,  automotive  and  industrial  use. 


See  us  at  IRE  Show  —  Booth  #2737 
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Buss  and  Fusetron  Fuses 

.  .  .  help  you  safeguard  your  product's 
reputation  for  Quality  and  Reliability! 


Undoubtedly,  you  take  pride  in  the 
products  your  company  manufacturers 
.  .  .  and  try  to  avoid  using  any  com¬ 
ponents  that  could  result  in  customer 
dissatisfaction  .  .  .  which  in  turn  can 
affect  your  company’s  sales  curve. 

That’s  why  it  doesn’t  pay  to  gamble 
with  fuses  that  could  be  faulty  and 
create  trouble  for  your  customers  — 
either  by  failing  to  protect  and  caus¬ 
ing  useless  damage  to  equipment,  or 
by  blowing  needlessly  and  causing 
unnecessary  shutdowns. 


With  BUSS  and  FUSETRON  fuses 
safe,  dependable  electrical  protection 
is  assured.  Before  one  of  these  fuses 
ever  leaves  our  plant,  it  is  electronically 
tested  to  make  sure  it  is  right  in  every 
way  ...  to  make  sure  it  will  protect, 
not  blow  needlessly. 

When  you  specify  BUSS  or  FUSE¬ 
TRON  fuses,  you  are  safeguarding 
against  customer  complaints  for  you 
have  equipped  your  product  with  the 
finest  electrical  protection  possible. 
You  are  also  helping  to  maintain  the 
reputation  of  your  product  for  service 
and  reliability. 


To  meet  all  fuse  requirements, 
there’s  a  complete  line  of  BUSS  and 
FUSETRON  fuses  in  all  sizes  and 
types  .  .  .  plus  a  companion  line  of  fuse 
clips,  blocks  and  holders. 

For  more  information  on  BUSS  and 
FUSETRON  Small  Dimension  fuses 
and  fuseholders,  write  for  BUSS  bul¬ 
letin  SFB. 

tUSSMANN  MFG.  DIVISION, 

McGraw-Cditon  Co. 

University  at  Jefferson,  St.  Louis  7,  Mo. 

3*0 
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THE  EUaRO  MOTIVE  MFC.  CO.,  INC 

WILLIMANTIC  CONNECTICUT 

Maiiwfactarar*  •(  EI*M*ik«  Caycttf 
•  motdcci  mica*  dlpp*dinl«a  •  mica  lrimm«r*  dipped  pap«i 
•  tubular  paper  •  ceramic  *  silvered  mica  Rims  •  ceramic  discs 

Area  Electronics,  Inc.,  64  While  St.,  New  York  13,  N.  Y. 
Caclusive  Supplier  To  Jobbers  end  Distributors  in  the  U.S.  end  Conoda 
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With 

El'lHeiico 

CAPACITORSI 


Setting  a  new  standard  of  reliability! 


It  could 
happen... 


Writo  ter  Technical  irochure  Giving  Complete  Intormallon  an  the  j 
Ef-Menco  Tubular  Our-Eoper  line.  I 

THESE  CAPACITORS  WILL  EXCEED  ALL  THE  ELEC¬ 
TRICAL  REQUIREMENTS  OF  E.I.A.  SPECIFICATION 
RS-ie4  AND  MILITARY  SPECIFICATIONS  iMIL-C-StA 
AND  MIL-C-28A. 

FOR  FAILURE-PROOF  PERFORMANCE  .  .  .  COUNT  ON 
EL-MENCO  MYLAR-PAPER  DIPPED  CAPACITORS  .  .  . 
FROM  MISSILE  GUIDANCE  SYSTEMS  TO  DATA  PROC¬ 
ESSING  EQUIPMENTI 

*  Recistvred  Trad*  Mark  of  DuPont  Co. 


*Life  tests  have  proved  that  El-Menco 
Mylar-Paper  Dipped  Capacitors  —  tested 
at  100°C  with  rated  voltage  applied  — 
have  yielded  a  failure  rate  of  only  1  per 
716,800  unit-hours  for  1  MFD.  Since 
the  number  of  unit-hours  of  these  capaci¬ 
tors  is  inversely  proportional  to  the 
capacitance,  0.1  MFD  El-Menco  Mylar- 
Paper  Dipped  Capacitors  will  yield  ONLY 
1  FAILURE  IN  7,168,000  UNIT-HOURS. 
SUPERIOR  FEATURES  I 


e  five  cata  sixes  In  working  voltages  and  ranges; 


SPECIFICATIONS 

U  TOLERANCES;  ±10%  and  ±20%.  Clotar  tol- 
•ranent  availabla  on  r««|u«tt. 

'G  INSULATION:  Duraz  phanolic  rasin  impragnalad. 

6  LEADS:  No.  20  B  &  S  (.032")  onnaolad  coppar- 
wald  crimpad  lands  (or  prinlad  circuit  application. 

(e  DIELKTRIC  STRENGTH;  2  or  2*A  rotad 

voltoga,  dapanding  upon  working  voltoga. 

•  INSULATION  RESISTANCE  AT  2S*Ci' 

For  .05MFD  or  lass,  1(X),(XX)  magohms  minimum. 
Graotar  Ihon  .05  MFD,  5000  magohm-microforods. 


e  INSULATION  RESISTANCE  AT  100*C: 

For  .05MFD  or  lass,  1400  magohms  minimum. 
Graotar  Ihon  .05MFD,  70  magohm-microforods. 


•  POWER  FAaOR  AT  2S*C: 
1.0%  maximum  at  1  KC 


/ 
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BASIC 

BUILDING 

BLOCKS 

FROM  KEARFOTT 


DIRECTIONAL 

GYRO 

This  compact  new  gyro, 
designed  for  application  in 
high-performance  aircraft 
and  missiles,  provides  ex¬ 
tremely  accurate  attitude 
data.  Its  liquid  bubble-type 
vertical  sensing  element 
generates  error  signals  pro¬ 
portional  to  spin  axis  dis¬ 
placement  from  horizontal, 
while  minor  wiring  modifi¬ 
cations  permit  sensor  con¬ 
nection  to  leveling  torquer, 
completing  inner  axis  level¬ 
ing  loop. 

TYPICAL 

CHARACTERISTICS  #A2215 

Environmental  Capabilities 

Vibration: 

5g.  20-1000  cps;  lOg.  1000-2000  Cp$ 
Temperature  Range  (operative): 

— 54°C  to  -f  71“C 
(non-operative): 

— 65°C  to  -■  85°C 
Altitude:  Unlimited 

Azimuth  Pickoff 

Excitation: 

26V,  400  cps.  single  phase 
Output  (sinusoidal): 

11,8V  5%  max. 

Error  from  E.Z.:  10  min.  max. 

Motor 

Excitation: 

115V,  400  cps,  three  phase 
Speed:  23,500  RPM 
Power:  Starting:  35  watts 
Running:  7.5  watts 

Performance  Characteristics 

Drift:  4° /hr.  max. 

Leveling  Rate: 

Between  2^  and  4° /min. 

Azimuth  Torquing  Rate: 

360“  min.  (intermittent) 

40“,  min.  (continuous) 

Write  for  complete  data. 


BASIC 

BUILDING 

BLOCKS 

FROM  KEARFOTT 


VERTICAL 

GYRO 


Kearfott’s  rugged  new  ver¬ 
tical  gyro,  designed  for 
missile  application,  is  a 
two-degree-of-freedom  in¬ 
strument  with  360®  of 
freedom  about  inner  gim- 
bal  axis.  Self-contained 
vertical  erection  system  in¬ 
corporates  liquid  bubble- 
type  vertical  sensing  de¬ 
vice. 

TYPICAL 

CHARACTERISTICS  ^B2115 

Environmental  Capabilities 

Vibration: 

5  g,  20-1000  cps; 

10  g,  1000-2000  cps 
Temperature  Range  (operative): 

— 54"C  to  -i-7rc 
(non-operative): 

— 65“C  to  -  85“C 
Altitude:  Unlimited 

Pickoffs 

Excitation: 

26V,  400  cps,  single  phase 
Error  from  E.Z.;  10  min.  max. 

Output  Voltage  (line  to  line): 

11.8V  5%  max. 

Motor 

Excitation: 

IISV,  400  cps,  three  phase 
Power:  Starting:  35  watts 
Running:  7.5  watts 

Performance  Characteristics 

Repeatability  of  Established 
Vertical: 

To  within  a  cone  of  hall  angle 
equal  to  12  minutes  of  arc 
Scorsby  Drift  Rate  in  5  Min.  Time: 

0.3°  .  min.  (average) 

Erection  Rate: 

Normal:  Between  2°  and  4’ /min. 
Fast:  80°, 'min.  intermittent, 

40° /min.  continuous 

Physical  Features 

Anisoelastic  Drift: 

0.08“/min/gz  at  resonance 
Weight:  5.5  lbs.  (approx.) 

Mass  Unbalance:  O.r/min/g 

Write  for  complete  data. 


BASIC  <  ; 

BUILDING  ~  i 
BLOCKS  ' 

FROM  KEARFOTT 


FREE  GYRO 

A  highly  reliable,  two- 
degree-of-freedom  instru¬ 
ment  utilizing  AC  synchro 
transmitters  at  each  gimbal 
axis.  Designed  to  operate 
under  the  most  severe  mis¬ 
sile  conditions,  thisgyro  has 
AC  torquers  mounted  at 
each  gimbal  axis  to  permit 
command  positioning  or 
slaving  of  spin  axis  to  de¬ 
sired  reference  position; 
^  each  torquer  capable  of 
producing  a  precession 
rate  of  360° /minute  with 
12.5  watts/phase  power 
input. 

TYPICAL 

CHARACTERISTICS  #02315 

Environmental  Capabilities 

Temperature  Range: 

(operative):  — 54“C  to  — 71°C 
(non-operative):  — 65‘C  to  -f85*C 
Altitude:  Unlimited 
Vibration:  lOg,  10-2000cps 

Pickoffs 

Excitation: 

26V,  400  cps,  single  phase 
Output  (sinusoidal): 

11.8V  ^  5%  max. 

Error  from  E.Z.:  10  min.  max. 
Motor 
Excitation: 

IISV,  400  cps.  three  phase 
Speed:  23,500  RPM 
Momentum: 

2.25  X  10«  gm  cm^/sec 

Caging  and  Preset  Provision 
(Electrically  energized  torquer  type) 
Excitation:  115V  max. /phase 
Torquer  Constant: 

22.8  dyne  cm  Volt^ 

Performance  Characteristics 

Free  Drift: 

5*  minute  each  axis 
Runup  Time: 

1  minute  max. 

Torquing  Rate: 

360* 'min.  (intermittent) 

40°/min.  (continuous) 

Write  for  complete  data. 


Synchronous  Motor 


Engineers!  Kearfott  offers  challenging  opportunities  in 
advanced  component  and  system  development. 


Rotary  Switch 


KEARFOTT 


GP 


GENERAL  PRECISION  ..yc. 

LITTLE  FALLS,  MEW  JERSEY 

Midw«st  OfficM;  23  W.  CoUndor  Av«.,  la  Grong*,  III. 
South  Control  Officot  6211  Danton  Orlva,  Dollos,  Taiot 
West  Coot!  OfY>c9:  253  N.  Vinodo  Av«n*j«,  Posodana.  Colif. 
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Elactric-powarad  "Wira-Wrop"  tool 


Air>powarad  "Wiro-Wrap”  tool 


Matwol  wrapping  and  anwropping  laait  for  tarvicamon 


Gardner-Denver’s  complete  line  of  hand-held  "Wire- 
Wrap”  tools  will  be  displayed.  And  Gardner- Denver 
application  specialists  will  be  on  hand  to  answer 
your  questions  about  the  many  advantages  of  solder¬ 
less  wrapped  connections.  Drop  in  to  Booth  4527 
and  take  a  look  at  this  complete  line  of  equipment. 


Also  on  display:  four  air-powered  screw  drivers  like  this 
one  that  help  speed  precision  electronic  eussembly. 


EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 


Gardnar-Danvar  Compony,  Quincy,  Illinois 

In  Canado:  Gardnar-Oanvar  Company  (Canada),  Ltd.,  14  Curity  Avonua,  Toronto  16,  Ontario 
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M003 


M008 


39003 


39006 


39002 


39017 


M004 


M006 


39016 


39001  ^ 


MOOl 


39004 


CONSTANT  VOLTAGE 
STABILIZERS 

Provide  ±1%  Regulation, 
Overload  Protection 


This  new  series  of  Acme  Electric  constant 
voltage  stabilizers  include  all  the  features 
engineers  requested  in  custom  made  units. 
Designed  to  stabilize  a  voltage  which  may 
vary  over  a  range  as  much  as  30%.  Stabili¬ 
zation  response  is  practically  instantaneous; 
inductive  surges  or  other  causes  of  fluctua¬ 
tion  are  corrected  within  1/30  of  a  second. 
Under  overload  or  short  circuit  condition, 
output  voltage  automatically  drops  to  zero 
thus  limiting  the  current  and  providing  full 
protection. 


SEND  FOR  NEW  CATALOG 

N«w  Bulletin  CVS-321  gives  engineer¬ 
ing  data;  performance  curvet  and  full 
specifications.  Write  for  your  copy. 


ACME  ELECTRIC  CORPORATION 

313  WATER  STREET  •  CURA,  NEW  YORK 
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COUPLINGS 

Illustrated  are  a  few  of  the  stock  miniature  and 
standard  Millen  couplings.  Flexible  or  solid  — 
insulated  or  non-insulated  —  normal  or  high 
torque.  Alto  available  with  inverted  hubs  to 
reduce  length. 


JAMES  MILLEN  MFG.  CO.,  INC 


MALDEN 

MASSACHUSETTS 


154  CIRCLE  154  ON  READER  SERVICE  CARD 


CIRCLE  155  ON  READER  SERVICE  CARD 


> 

■  wv 


4 


\ 

Reliability  in  volume... 

CLEVITE 


TRAIN!  SiSTOR 
WALTHAM,  MASSACHUSETTS 


TRANSISTOR 


^'2  actual  size 


THREE 

AMPERE 

SWITCHING 

TYPES 

Compared  with  present  power  transistors 
of  similar  ratings,  the  new  Clevite  Space- 

TEST 

units"'; 

CTP 

1735 

CTP 

1729 

CTP 

1730 

CTP 

1731 

CTP 

1736 

CTP 

1732 

CTP 

1733 

Better  Switching  —  Its  low  base  resist¬ 
ance  gives  lower  input  impedance  for  the 
same  power  gain  and  lower  saturation 
resistance,  resulting  in  lower  “switched 

Min  BVcbo  @  2  ma 

volts  40 

60 

80 

100 

40 

60 

80 

100 

Min  BVceo  @  500  ma 

volts  25 

40 

55 

65 

25 

40 

55 

65 

on”  voltage  drop.  Its  lower  cut  off  current 
means  better  temperature  stability  in 

Min  BVces  @  300  ma 

volts  35 

50 

65 

75 

35 

50 

65 

75 

direct  coupled  circuits  (such  as  regulated 
power  supplies)  and  a  higher  “switched 
off”  impedance. 

Better  Amplifying  —  Improved  fre- 

Max  Icbo  @  85  °  C  @  Max  Vcb 

ma  7 

7 

7 

7 

7 

7 

7 

7 

Typ.  Icbo  @  2  V 

^a  20 

20 

30 

30 

20 

20 

30 

30 

quency  response  leads  to  higher  audio 
fidelity,  faster  switching  and  improved' 

0.  C.  Current  Gain  @!  0.5A 

30-75 

30-75 

30-75 

30-75 

60-150 

60-150 

60-150 

60-150 

performance  in  regulated  power  supply 
applications. 

• 

Max  Veb  @  3.0  A 

volts  1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Better  Mounting  —  The  SpaceSaver' a 
simple  rectangular  configuration  and  low 

Max  Vce  (sat)  @  3.  OA,  300  ma 

volts  0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

silhouette  make  it  adaptable  to  a  wide 
variety  of  mounting  requirements  where 

Min  fae  @  1.0  A 

kc  15 

15 

8 

8 

10 

10 

6 

6 

space  is  at  a  premium.  In  aircraft  and 
missile  applications,  its  low  mass  (half 

■  - 

-  - 

— 

-  -  — 

- - 

— 

present  type)  improves  shock  and  vibra- 

Max  Thermal  Resistance  ''c/w  2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5  2.5 

tion  resistance  of  lightweight  assemblies. 

PCCD)o 


PCCD)  o 


Get  much  more  information  in  the  . . . 


new  electronics  BUYERS’  GUIDE 


When  designs  call  for  products  in  the  field  of  elec-  any  other  similar  guide, 
tronics,  the  Guide  solves  problems  in  advance.  Also  local  sales  offices  of  manufacturers . . .  the  names. 

There’s  a  64-page  reference  section  with  up-to-the-  addresses,  and  phone  numbers  of  representatives  .  .  . 

minute  data  on  markets,  materials,  components  and  complete  lists  of  manufacturers  .  .  .  registered  trade 

applications  to  make  product  selection  easier.  names  . .  .  and,  of  course,  the  most  complete  list  of  elec- 

You’ll  find  detailed  facts  about  the  products  of  nearly  tronic  and  related  products.  Tells  you  what  you  need  to 

700  advertisers  —  that’s  42%  more  than  you’ll  find  in  know  when  you  are  ready  to  buy. 

A  McGraw-Hill  Publication  *  330  West  42nd  Street,  New  York  36,  New  York 
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NOW!  3-D  PROGRAMED  CIRCUITS! 

with  "Put  'N  Take”  servicing  of  individuai  functions 

Here’s  a  major  new  concept  in  interconnecting  circuitry  that  offers  the  most  advanced  approach 
to  reliability  and  maintainability— the  AMP  MECA  (Maintainable  Electronic  Component 
Assembly).  With  MECA,  you  simply  encapsulate  your  components  in  replaceable  AMP-CELLS 
which  are  then  plugged  into  AMP’s  3-D  Circuit  Boards.  Result:  Instant  servicing  by  substitution 
and  throwaway. 

The  AMP-CELLS  can  grow  or  shrink  in  3  dimensions  on  the  0.1  or  0.2  grid  system.  Hand,  semi, 
or  completely  automatic  tape  programming  produces  these  simple  3-D  circuits.  The  AMP-CELL 
contacts  do  not  protrude,  cannot  be  damaged  by  abusive  handling.  All  AMP-CELLS  are  wholly 
contained  within  the  3-D  Circuits— totally  secured  to  resist  vibration  and  physical  damage. 


'1 


electron  iCB 


Future 

Developments 


As  engineers  gather  in  New  York  for  the 
1960  International  IRE  Convention, 
major  interest  centers  on  developments 
now  emerging  from  the  laboratory. 
Here's  a  look  at  what  lies  ahead 


By  THOMAS  EMMA,  As-sociate  Bditor, 
MICHAEL  F.  WOLFF,  Assistant  Ekiitor 


In  every  branch  of  today’s  electronics  industry,  new 
developments  lie  ahead.  The  scientists,  engineers  and 
technicians  who  shape  our  future  are  finding  new 
and  better  ways  to  communicate,  to  solve  problem-^ 
and  to  expand  the  horizons  of  knowledge. 

It  would  be  literally  impossible  to  describe  each 
new  development  that  lies  ahead.  In  surveying  the 
immediate  practical  future,  however,  certain  salient 
developments  emerge.  An  idea  of  what  lies  in  the 
far  future  may  be  had  by  looking  at  some  of  these. 


close  .scrutiny.  The  Artron  (see  Fig.  1),  still  in  the 
theoretical  stage,  consists  of  a  semi-randomly  con¬ 
nected  network  of  artificial  neuron-like  decision 
units  and  generalized  goals  operating  on  the  “reward 
and  punishment”  system.  The  Perceptron  for  which 
hardware  exists  is  described  as  a  machine  able  to 
perceive,  recognize  and  form  conclusions. 

As  indicated  in  Fig.  1,  the  Perceptron  utilizes 
binary  devices  known  as  response  units  that  are  ac¬ 
tivated  by  randomly-selected  units  in  the  association 
system.  When  activated,  the  response  units  trans¬ 
mit  feedback  signals  to  their  associated  source  sets 
that  tend  to  multiply  the  activity  rate,  resulting  in 
a  form  of  reinforcement. 

Work  done  on  self-organizing  learning  machines 
has  resulted  in  systems  which  can  play  checkers  and 
chess,  solve  plane  geometry  problems  and  solve  equa- 


COMPUTERS — New  developments  in  learning  sys¬ 
tems,  cryogenics,  miniaturization  and  microwave 
techniques  are  topics  most  frequently  mentioned  in 
the  immediate  future  of  computers. 

In  the  area  of  learning,  such  systems  as  the  Per¬ 
ceptron,  the  Artron  and  others  are  coming  under 
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BINARY 

LOGIC 

INPUTS 


REINFORCE  ONE 


RANDOM 

CONNECTIONS 


RESPONSE 
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TO  other 
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TO  BINARY 
logic  INPUTS 
OF  other 
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FIG.  1 — Block  diogromf  for  Cornell  Aeronouticol  Lobi'  Percepiron  (A)  and  Melpor's  Artron  (B)  illuttrote  two  opproochof  to  the  development 
of  learning  machines 


tions  in  symbolic  logic.  The  main  advance  repre¬ 
sented  by  these  systems,  in  the  opinion  of  most  com¬ 
puter  men,  is  that  the  way  has  been  pointed  to  means 
of  raising  the  level  of  sophistication  of  computer 
technology.  Final  applications,  though  discussed 
with  caution,  will  eventually  lead  to  a  host  of  func¬ 
tions  ranging  from  operation  of  factory  production 
lines  to  battlefield  surveillance  and  tactics. 

TUNNEL  TRIODES — One  line  of  tunnel  diode 
computer  research  involves  the  tunnel  triode — a 
transistor-like  structure  in  which  the  emitter-base 
junction  is  a  tunnel  diode  and  the  collector-base 
junction  a  conventional  diode.  In  a  computer  appli¬ 
cation,  the  triode  could  be  biased  so  the  emitter-base 
circuit,  which  exhibits  the  conventional  tunnel  diode 
negative  conductance,  has  two  stable  states:  a  low 
resistance  state  in  the  tunnel-current  phase  and  a 
higher  resistance  state  in  the  normal  diode  forward 
current  phase.  The  former  is  associated  with  high 
collector  resistance  and  the  latter  with  low  collector 
resistance.  Thus,  the  input  and  output  can  be  sepa¬ 
rated  and  the  state  of  the  emitter-base  tunnel  diode 
determined  in  the  collector  circuit. 

One  area  slated  for  intense  consideration  will  be 
the  possible  application  of  analog  computers  to 
functions  now  performed  by  digital  equipment.  There 
are  some  computer  men  who  feel  that  users  have  been 
made  more  aware  of  digital  computers  than  they  have 
of  analog  gear.  The  result,  in  some  cases,  has  been 
inefficient  use  of  equipment.  An  expected  result  in 
the  near  future  will  be  a  combining  of  analog  and 
digital  techniques  to  a  greater  extent  than  is  now 
being  done. 

COMMUNICATIONS — Keynote  of  communications 
in  the  next  few  years  will  be  growth.  More  traffic 
handling  capability  and  more  methods  of  communi¬ 
cation  will  be  the  goal  of  researchers. 

One  phase  of  this  will  be  an  experiment  slated  for 
this  spring.  Researchers  will  send  aloft  a  100-ft. 
aluminized  balloon  which  will  act  as  a  passive  re¬ 
flector  in  a  one-hop  system.  The  next  step  in  the 
development  of  orbiting  satellites  as  a  means  of  com¬ 


munication  will  be  experiments  with  an  active  system 
placed  aloft.  Researchers  consider  masers  as  greatly 
important  to  the  future  of  such  systems.  Present 
estimates  are  that  masers  can  operate  at  about  100 
times  less  power  than  equivalent  vacuum  tube  equip¬ 
ment. 

Microwave  systems,  both  line-of-sight  and  over- 
the-horizon  will  come  in  for  increased  attention  dur¬ 
ing  the  next  two  years.  One  development  slated  for 
growth  is  Bell’s  TH  microwave  system,  able  to 
double  the  present  capacity  of  common  carrier  line- 
of-sight  links  by  the  use  of  newly-designed  antennas 
and  ancillary  equipment. 

Over-the-horizon  systems  are  now  going  up  which 
will  give  more  channels  for  military  communications 
in  the  arctic.  In  addition,  there  are  expectations 
that  the  ne.xt  few  years  may  see  the  beginnings  of 
troposcatter  systems  in  Latin  America  and  possibly 
in  certain  sections  of  the  Orient. 

Single-sideband  and  double-sideband  equipment  is 
expected  to  see  a  considerable  amount  of  increase  in 
the  near  future.  A  spokesman  of  one  major  communi¬ 
cations  corporation  says  the  “surface  is  just 
scratched”  in  this  area.  Development  of  new  equip¬ 
ment  permitting  operation  at  higher  power  levels 
is  cited  as  one  important  factor  that  will  spur  growth 
in  SSB  traffic. 

In  addition  to  squeezing  more  work  out  of  existing 
spectrum  space,  one  hope  for  the  immediate  future 
will  be  the  stretching  of  the  spectrum  by  utilization 
of  the  millimeter-wave  region.  Researchers  have  been 
probing  the  area  above  35,000  Me  for  about  seven 
years  and  have  already  developed  a  significant 
amount  of  actual  hardware.  Problems  now  being  at¬ 
tacked  in  connection  with  millimeter-wave  studies 
center  about  development  of  increased  power  output. 
More  than  one  research  group  feels  that  the  bulk 
of  the  power  problems  are  just  about  solved.  Para¬ 
metric  amplifiers  are  said  to  show  considerable  prom¬ 
ise  in  allowing  the  desired  powers  to  be  attained. 
Mixing  and  detection  systems  as  well  as  generators, 
antennas  and  receivers  now  exist  which  can  be  used 
in  millimeter-wave  transmission. 

A  most  important  area  of  application  now  seen 
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for  millimeter-wave  gear  is  communication  with 
space  vehicles  during  reentry. 

BROADCASTING — Engineering  developments  in 
commercial  broadcasting  in  the  immediate  practical 
future  will  center  around  increased  station  automa¬ 
tion.  Continued  attention  will  probably  center  around 
devices  and  systems  to  perform  switching  functions 
for  program  input  and  output  sources.  It  is  likely 
that  a  greater  amount  of  instrumentation  will  find 
its  way  into  television  stations  rather  than  radio 
stations  because  of  the  greater  complexities  of  trans¬ 
mitting  video  and  audio  at  the  same  time. 

Adding  to  the  need  for  equipment  to  perform 
switching  functions  rapidly  is  the  continuous  rise  in 
the  amount  of  magnetic  tape  recording  that  is  being 
used  in  television.  Network  stations  that  handle  this 
taped  program  fare  will  require  increasing  amounts 
of  automatic  equipment  for  inserting  local  program¬ 
ming  in  the  form  of  slides,  film  and  live  fare  into  the 
taped  output. 

Stereophonic  broadcasting,  the  subject  of  much 
recent  speculation,  will  not  be  making  the  big  break¬ 
through  for  some  time  according  to  a  number  of 
broadcasters  interviewed.  In  terms  of  engineering, 
much  of  the  hardware  for  both  transmission  and 
reception  is  already  in  existence.  The  stumbling 
block,  as  many  see  it,  will  continue  to  be  the  absence 
of  hard-core  specifications. 

Although  much  experimental  work  has  been  done 
in  the  use  of  single  sideband  in  radio  broadcasting, 
it  appears  unlikely  that  much  will  be  done  in  the  way 
of  engineering  of  new  equipment  for  the  next  24 
months.  Pressures  both  economic  and  technical  to 
push  for  development  of  commercial  SSB  gear  are 
not  strong  enough  at  this  time. 

From  discussion  with  a  number  of  broadcasters 
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FIG.  2— On*  design  approach  to  cascaded  thermoelectric  and 
thermionic  converters  being  considered  at  General  Instrument  is 
illustrated.  Heat  source  could  be  nuclear  or  focused  solar  energy 


Four>b*am  focusing  irradiator  It  used  for  uhrasontc  neurosurgery 
studies  at  Massachusetts  General  Hospital.  Human  skull  it  shown 
mounted  in  head  holder 


both  in  radio  and  television,  it  appears  unlikely  that 
any  profound  changes  will  be  made  in  commercial 
broadcasting  as  a  result  of  the  Geneva  Conference 
on  frequency  allocations.  (Electronics,  Feb.  19, 
1960,  p  33). 

MICROMINIATURIZATION— Extensive  work  in 
the  several  approaches  to  microminiaturization  will 
mark  the  effort  in  this  field  during  the  two  years 
ahead.  Microminiature  diodes  and  other  minute  com¬ 
ponents  will  appear  in  appreciable  numbers  during 
this  period  in  engineering  prototype  equipment.  Also, 
there  will  be  greater  use  of  high-density  packaging 
techniques  for  standard  components  using  welded 
interconnections  and  resins. 

Within  the  next  twelve  to  twenty-four  months, 
en-bloc  (solid)  circuits  are  expected  to  show  up  in 
such  items  as  digital  computers  still  in  the  laboratory 
stage.  There,  en-bloc  circuits  will  be  used  as  flip- 
flops,  AND  gates  and  OR  gates.  Digital  computer 
10-Mc  logic  elements  in  small  transistor  cases  will 
most  probably  be  available  within  a  year.  Fabrica¬ 
tion  of  these  devices  will  rely  on  diffusion  and  deposi¬ 
tion  techniques. 

Researchers  at  Westinghouse  hope  to  show  that 
their  molecular  electronics  concept  for  en-bloc  cir¬ 
cuits  is  feasible  for  systems  applications  with  the 
production  of  a  uhf  receiver  by  1962.  Other  firms  are 
also  active.  Major  areas  that  will  claim  attention 
during  the  next  few  years  will  be  reliability,  heat 
dispersion  and  integration  with  tunnel  diodes. 

One  promising  approach  to  microminiaturization 
is  the  thin-film  technique  in  which  discrete  compo¬ 
nents  are  deposited  on  a  single  wafer  and  intercon¬ 
nected  by  evaporated  materials.  Major  research  ef¬ 
fort  in  thin-films  will  be  to  deposit  active  elements 
and  improve  material  handling  techniques  to  allow 
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greater  resolution  and  lower  costs.  Some  researchers 
have  already  reported  resolutions  of  a  few  hundred 
angstroms  using  electron  microscope-type  techniques. 

DIRECT  CONVERSION — The  next  two  years  will 
see  increased  progress  in  the  development  of  devices 
for  converting  heat  into  electric  power  without  the 
use  of  moving  parts. 

For  thermoelectric  converters,  observers  anticipate 
the  emergence  of  special  purpose  power  generators 
with  operating  efficiencies  of  15  percent.  Special  de¬ 
vices  foreseen  include  a  100-Kw  water-cooled  gener¬ 
ator  with  10-percent  efficiency  for  laboratory  demon¬ 
stration.  Also  expected  are  generators  ranging  from 
200  to  500  watts  with  operating  efficiencies  of  about 
6  percent.  These  will  be  used  in  satellite  applica¬ 
tions. 

Achievement  of  15-percent  efficiencies  is  predicted 
on  the  basis  of  expected  progress  in  material  re¬ 
search.  Especially  promising  are  ternary  compound 
.semiconductors  and  transition  metal  compounds,  as 
well  as  the  solid  solution  alloys  of  these  substances. 

Major  efforts  of  materials-study  groups  will  be  at¬ 
tempts  to  raise  operating  temperatures  and  figures 
of  merit.  A  breakthrough  in  high-temperature 
thermoelectrics  is  not  expected  within  the  next  two 
years.  Anticipated,  however,  is  a  demand  for  ther¬ 
mionic  converters  at  high  temperatures  in  general, 
and  ranges  above  1,500  C  in  particular. 

Demand  will  most  likely  bring  about  significant 
improvements  in  thermionic  converters  during  the 
next  two  years.  Vacuum  diode  converters  with  10 
to  15-percent  overall  efficiencies  are  expected  to  be  in 
limited  production  within  the  next  24  months.  These 
will  have  module  power  ratings  of  200  to  500  watts 
and  will  be  capable  of  being  arranged  in  series  for 
total  outputs  as  high  as  10  Kw. 

These  improvements  will  result  from  extensive 
materials  research  aimed  at  finding  collector  ma¬ 
terials  having  the  lowe.st  po.ssible  work  function 
consi.stent  with  the  emitter  chosen  and  the  device 
lifetime. 

One  very  likely  application  of  vacuum  diode  con¬ 
verters  within  the  near  future  will  be  for  space 
vehicles  in  which  solar  energy  will  provide  emitter 
heat  source. 

CESIUM  DIODES — Prototype  100-watt  cesium  di¬ 
odes  with  efficiencies  of  15  to  20  percent  are  expected 
to  be  available  for  such  specialized  applications  as 
auxiliary  power  sources  for  space  applications  tw’<) 
years  from  now.  Major  research  effort  for  this  class 
of  device  is  directed  towards  the  problem  of  under¬ 
standing  the  functions  of  the  plasma  in  various  parts 
of  the  converter,  and  improving  production  tech¬ 
niques  and  materials  technology.  Research  is  also 
aimed  at  finding  structural  materials  that  can  with¬ 
stand  the  corrosive  effects  of  cesium  at  temperatures 
as  high  as  2,300  C.  One  group  of  materials  being 
studied  in  this  connection  includes  such  ceramics  as 
zirconium  carbide. 

One  approach  to  increasing  efficiency  of  direct  con¬ 
version  systems  is  the  cascading  of  thermoelectric 


FIG.  3— Acoustic  onorgy  at  froquoncios  obovo  10,000  Me  might  bo  usod 
in  a  quartz  dolay  lino  of  this  typo  for  information  storogo.  Acoustic 
onorgy  it  roconvertod  to  oloctromognotic  onorgy  in  cavity  B 


and  thermionic  converters.  One  such  possible  com¬ 
bination  is  .shown  in  Fig.  2.  Such  a  system  would 
use  the  reject  heat  from  one  converter  as  the  source 
heat  for  the  next. 

Magnetohydrodynamic  ( MHD)  power  generation 
appears  to  be  several  years  distant  as  a  commercial 
power  source.  Stationary  MHD  power  generators  are 
large  power  devices  becoming  efficient  above  ten 
megawatts.  Present  research  in  this  area  centers  on 
coat  reduction  and  increased  efficiency. 

THERMOELECTRIC  COOLING— Materials  having 
figures  of  merit  between  4  and  5  are  expected  to  be 
available  within  two  years.  According  to  industry 
sources,  this  means  that  thermoelectric  refrigeration 
will  come  near  to  being  as  efficient  as  compressor- 
type  refrigerators.  However,  the  most  likely  appli¬ 
cations  of  thermoelectric  cooling  within  this  period 
are  of  the  special  type,  such  as  cooling  infrared  de¬ 
tectors,  spot-cooling  of  electronic  equipment  and 
military  applications. 

LOW-NOISE  DEVICES — With  noise  figures  already 
to  the  point  where  antennas  are  becoming  the  limit¬ 
ing  elements,  low-noise  device  work  during  the  next 
two  years  will  turn  increasingly  to  pushing  toward 
higher  frequencies,  designing  gain-stable  systems 
for  untrained  operators  and  developing  new  forms 
of  quantum-mechanical  amplifiers. 

For  masers,  the  search  for  new  materials,  ssich  as 
emerald,  will  play  a  key  role  in  obtaining  millimeter- 
wavelength  operation.  Another  approach  being 
worked  on  is  to  generate  or  amplify  very  high  fre¬ 
quencies  on  a  pulsed  basis  by  converting  magnetic 
field  energy,  supplied  to  an  inverted  spin  distribution, 
into  coherent  radiation.  This  technique  has  been 
demonstrated  by  starting  with  low-frequency  opera¬ 
tion  of  a  pulsed  field  maser  and  extending  to  the 
millimeter  region  by  systematically  increasing  the 
peak  pulsed  field. 

Continued  and  important  growth  is  foreseen  in  the 
next  two  years  for  the  optical  and  infrared  masers. 
These  devices  are  expected  to  become  significant  for 
space  communications  because  they  give  coherent 
sources  of  energy  with  narrow  bandwidths.  Working 
infrared  and  optical  masers  for  communications  and 
radar-like  purposes  are  expected  within  two  years. 
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FIG.  4— MIT's  S-bond  radioiiMter  imaturM  nois*  rodiotad  from  plasma  at  powor  Wvals  down  to  S  x  10'”  watts.  Plasma  is  containad  in  tuba 
which  passas  through  wovoguid#  in  direction  parpandiculor  to  direction  of  propagation  and  oriented  either  along  or  transverse  to  electric 
field  in  the  dominant  TCm  mode 


A  wide  variety  of  solids,  liquids  and  gases  are  being 
investigated  as  offering  reasonable  possibilities  for 
the  device  material. 

Low-noise  parametric  amplifiers  with  variable-ca¬ 
pacitance  diodes  will  also  receive  considerable  atten¬ 
tion  and  are  expected  to  start  appearing  in  operating 
systems.  The  trend  will  be  to  use  more  diodes  per 
amplifier  to  achieve  isolation,  pump  suppression  and 
self-protection.  Along  with  achieving  more  sophisti¬ 
cated  circuit  design,  a  major  effort  will  be  expended 
in  diode  materials  technology.  While  some  workers 
predict  diffused  silicon  diodes  being  widely  used  in 
receivers  for  all  frequencies  through  16,000  Me,  a 
lot  of  work  is  being  devoted  to  gallium  arsenide 
because  of  its  higher  carrier  mobility.  Proponents  of 
this  material  expect  to  have  the  problems  associated 
with  doping  and  highrtemperature  processing  of 
gallium  arsenide  under  control  within  two  years. 

ESAKI  DIODES — Although  it  is  possible  that  tv 
sets  using  Esaki  tunnel  diodes  will  be  in  the  prelimi¬ 
nary  circuit  design  stage  two  years  from  now,  the 
major  applications  for  tunnel  diodes  are  more  likely 
to  be  in  industrial  and  military  electronics  in  this 
period.  Areas  mo.st  often  mentioned  as  being  realiz¬ 
able  are  communications  systems  above  3,000  Me, 
reactor  control  circuits  and  computers.  It  is  in  the 
computer  area  that  tunnel  diodes  are  expected  to  find 
the  most  use  during  the  next  two  years,  with  some 
workers  predicting  laboratory-model  tunnel  diode 
computers  with  50-Mc  information  rates. 

Packaging  and  exploitation  of  new  materials  will 
receive  major  -attention.  Gallium  arsenide  looks 
promising  because  of  its  power  handling  capability 
(four  times  that  of  germanium  diodes  in  the  giga- 
cycle  range)  and  its  peak-to-valley  current  ratio  (60 
to  1);  indium  antimonide  tunnel  diodes  have  been 
predicted  as  possibly  leading  to  millimeter-wave¬ 
length  amplification. 

ULTRASONICS — Having  proved  its  value  in  such 
applications  as  cleaning  and  fatigue  testing,  the  field 
of  ultrasonics  is  expected  to  grow  even  greater. 

Further  refinement  in  cleaning  and  testing  tech¬ 
niques  as  well  as  welding  in  specialized  application 
is  seen  to  be  a  certain  development.  In  addition, 
increasing  attention  will  be  paid  to  development  of 


new  devices  and  in  study  of  hypersonics,  (behavior 
of  sound  above  1,000  Me.). 

In  hypersonics,  one  phenomenon  that  will  receive 
much  attention  centers  around  evidence  that  sound 
at  30  K  can  be  transmitted  with  practically  no  at¬ 
tenuation.  One  possibility  sugge.sted  by  this  is  the 
use  of  high-frequency  delay  lines  to  store  large 
amounts  of  information  in  a  limited  amount  of 
space.  Researchers  say  this  may  point  the  way  to 
computer  storage  applications.  One  possibility  is  a 
quartz  rod  delay  line  as  shown  In  Fig.  3.  In  such  a 
device  10,000  bits  of  information  can  be  stored  at 
10,000  Me. 

Present  research  programs  are  aiming  for  35,000 
Me  with  hopes  of  eventually  reaching  100,000  Me. 

PLASMA  PHYSICS — Research  into  the  properties 
of  plasma  will  play  an  increasingly  important  role  in 
such  areas  as  controlled  thermonuclear  fusion,  iono¬ 
spheric  communication,  thermionic  converters  and 
telecommunications  during  space  vehicle  reentry.  In 
addition,  however,  considerable  work  is  underway 
in  the  use  of  plasmas  to  develop  new  microwave  cir¬ 
cuitry  and  generate  extremely  high  power  at  very 
short  wavelengths.  Judging  from  current  research 
results,  some  researchers  expect  basic  research  in  this 
field  to  bear  fruit  in  two  years. 

Among  techniques  developed  for  plasma  research 
is  microwave  measurement  of  electron  temperature, 
one  of  the  fundamental  parameters  of  interest.  An 
S-band  radiometer  that  calculates  electron  tempera¬ 
ture  by  measuring  the  noise  radiated  by  the  plasma 
is  shown  in  Fig.  4. 

MEDICAL  ELECTRONICS — Although  a  consider¬ 
able  number  of  devices  have  been  provided  which 
permit  medical  tasks  to  be  performed  electronically, 
doctors  see  the  next  few  years  as  being  marked  for 
increased  growth  in  understanding.  Based  on  pa.st 
accomplishments  by  both  medical  men  and  engineers, 
it  appears  that  there  is  more  awareness  on  the  part 
of  each  of  the  way  they  can  be  of  mutual  aid  in  re- 
.search  and  development  programs. 

Regarding  present  equipment,  a  vital  need  seen  for 
the  near  future  Is  research  that  will  bring  down  costs 
and  make  today’s  devices  available  to  a  greater  num¬ 
ber  of  users. 
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MaiiMry  pockog*  is  cempotcd  of  tpocod 
stock  of  (Ivo  coro  pianos,  a  top  and  bot¬ 
tom  shiold  piano,  and  a  top  and  bottom 
diodo  board 


FIG.  1— In  this  oxpandablo  momory,  a 
variablo  numbor  of  momory  pockagos 
may  bO  usod 


Expandable 


PLUG-IN  MEMORY  packages  form 
the  basis  of  an  expandable  solid- 
state  linear  select  memory  used  in 
the  Burroughs  B-251  Visible  Record 
Computer  (VRC).  This  computer, 
which  operates  over  a  wide  range 
of  temperature  and  supply  voltages, 
is  a  small  digital  computer  designed 
for  banking  and  similar  business 
applications. 

Input  is  provided  by  a  sorter- 
reader  which  is  capable  of  high- 
■speed  sorting  and  reading  of  checks 
and  other  items  using  the  magnetic- 
ink  character  recognition  system 
of  the  American  Bankers  Associa¬ 
tion.  Output  is  provided  by  an  in¬ 
tegrated,  automatic  ledger  and  jour¬ 
nal  posting  handler. 

Memory  for  the  VRC  uses  mag¬ 
netic  cores  operated  in  an  expand¬ 
able  linear  select  random  access 
array.  This  memory,  which  is  vari¬ 
able  in  size,  is  designed  to  permit 
a  wide  latitude  in  component  toler¬ 
ances. 

/Memory  Description 

Block  diagram  of  the  expandable 
memory  is  shown  in  Fig.  1.  Each 
memory  package  has  10  groups  of 
addresses  (words)  shown  being  ad¬ 
dressed  from  the  word  switches  at 
the  bottom  of  the  memory  block. 
Each  word  has  13  addresses  (dig¬ 
its)  which  are  selected  by  the  mem¬ 
ory  drivers  shown  at  the  left  of  the 
memory  packages,  and  each  address 
has  a  capacity  of  five  bits,  one  in 
each  of  the  five  bit  planes.  Word 
switches  are  associated  with  indi¬ 
vidual  memory  packages;  conse¬ 
quently,  additional  word  switches 


must  be  added  when  memory  pack¬ 
ages  are  added.  The  memory  drivers 
are  connected  to  all  packages  in 
parallel  and  the  bit  planes  of  all 
packages  are  connected  in  series. 
The  memory  control  circuits  control 
the  operation  of  the  memory  upon 
receipt  of  the  start  pulse  and  then 
return  a  complete  pulse  to  the  com¬ 
puter  at  the  conclusion  of  the  ex¬ 
tract-insert  cycle. 

With  the  linear  select  memory 
configuration,  as  will  be  explained, 
the  disturb  currents  are  only  one 
third  of  the  full  switching  current; 
thus,  the  memory  uses  less  critical 
currents  and  components,  and  oper¬ 
ates  over  a  wide  temperature  range. 
A  typical  memory  address,  as  in 
Fig.  2,  is  reached  by  first  selecting 
one  of  the  bilateral  word  switches. 
It  is  normally  energized  on  a  d-c 
basis  and  permits  the  addressing  of 
all  digits  in  the  selected  word.  A 


memory  driver  (extract  and  insert) 
is  then  selected  by  a  digit  address 
from  the  computer.  The  digits  are 
generally  addressed  in  sequence 
within  each  word.  At  the  arrival  of 
the  start  pulse,  the  extract  timing 
pulse  passes  through  the  one  opened 
digit  gate  and  causes  the  extract 
driver  to  conduct  the  full  switching 
current.  The  sense  amplifiers  re¬ 
ceive  the  switching  voltage  of  the 
cores  which  were  storing  ONE’a  by 
means  of  the  bit  plane  winding.  A 
.strobe  pulse  permits  the  output  of 
the  sense  amplifiers  to  transfer  the 
information  to  the  memory  regis¬ 
ter.  The  sense  amplifier  gate  also 
has  an  erase  input  to  prevent  the 
old  information  from  reaching  the 
memory  register  while  new  infor¬ 
mation  is  being  inserted.  The  infor¬ 
mation  driver  enabling  pulse  imme¬ 
diately  turns  on  the  information 
drivers,  either  +  i  or  —  i  full 


FIG.  2— Shown  horo  in  (A)  and  (B)  aro  basic  oloniontt  of  a  typical  momory  oddrots 
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Random  Access  Memories 


These  expandable  solid-state  memories  operate  In  an  ambient  temperature  of 
from  1 5  to  55  C  and  require  no  better  than  plus  or  minus  three  percent  supplies. 
Plug-In  feature  provides  unusual  economy 


By  GEORGE  E.  LUND,  Development  Engrlneer,  and  DONALD  R.  FAULIS,  Associate  Development  Engineer, 

Burroughs  Research  Center,  Paoll,  Penna. 


switchintr  current  depending  on  the 
state  of  the  memory  register.  The 
insert  memory  driver  is  then  caused 
to  conduct  a  —  i  switching  current 
which,  in  combination  with  the  mmf 
produced  by  the  information  driv¬ 
ers,  produces  either  a  full  switch¬ 
ing  mmf  or  an  inconsequential  i 
switching  mmf.  A  complete  pulse 
is  then  returned  to  the  parent  sys¬ 
tem. 

Since  speed  is  not  a  problem,  the 
minimum  memory  recycle  time  is 
made  approximately  80  /is  which 
has  the  advantage  of  low  dissipa¬ 
tion  and  reduced  recovery  time 
problems.  The  memory  access  time 
is  approximately  10  fts. 

Memory  Package 

The  memory  package  is  composed 
of  a  spaced  stack  of  five  core  planes, 
a  top  and  bottom  shield  plane,  and  a 
top  and  bottom  diode  board.  The 


FIG.  3 — Word  twitch,  which  clotM  iho 
toloctod  word  circvit,  it  baticaNy  a  bi* 
latorol  twitch 

FIG.  4— Mofliory  drivor  contittt  of  on  ox. 
tract  drivor  circuit  (A),  which  tuppKot  cur- 
ront  to  oxtroct  information  from  tho 
momory,  and  an  intort  drivor  circuit  (S), 
which  tuppliot  curront  to  intort  informo. 
tion  into  tho  momory 


cores  are  loosely  laminated  between 
sheets  of  paper  base  phenolic  lami¬ 
nate  on  which  a  part  of  the  series- 
connected  bit  plane  winding  is 
printed.  The  discontinuous  printed 
pieces  of  the  bit  winding  are  con¬ 
nected  by  means  of  staples  which 
pass  from  one  printed  pad  through 
a  core  to  the  back  of  the  board  and 
then  through  a  second  core  to  the 
next  printed  pad.  Short  leads  are 
used  from  the  corner  of  the  core 
planes  to  the  small  connector,  which 
is  adjacent.  Transverse  wires  are 
inserted  through  each  stack  of  five 
cores  and  soldered  to  the  diode 
boards  at  either  end.  Digit  address 
wires  within  each  word  are  con¬ 
nected  longitudinally  by  the  printed 
circuit  on  one  diode  board  while  the 
diodes  for  that  word  group  are 
mounted  on  the  opposite  diode 
board.  The  pattern  is  alternated  so 
that  the  same  diode  board  can  be 


used  for  either  side.  Digit  extract 
and  insert  lines  are  printed  on  the 
under-side  of  the  diode  boards  and 
run  from  side  to  side.  Word  and 
digit  leads  terminate  on  the  large 
connector  and  are  dressed  along  the 
bottom  and  edges  of  the  package 
opposite  to  the  side  on  which  the  bit 
plane  windings  are  connected. 

Addressing  Circuits 

A  memory  address  is  chosen  by 
the  computer,  which  selects  a  word 
by  means  of  the  word  switches  and 
then  selects  a  digit  through  the 
digit’s  memory  current  driver. 

The  word  switch.  Fig.  3,  which 
closes  the  selected  word  circuit,  is 
basically  a  bilateral  switch.  A  sym¬ 
metrical  transistor,  RCA  TA1703C, 
is  used;  two  additional  transistors 
are  required  in  the  circuit,  a  2N269 
buffer  driver  and  a  2N269  input  de¬ 
coding  gate.  A  units  and  tens  input 
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K«XI/}00  -16  V  -6V 

FIG.  5— Minimum  input  from  tho  cores  to  this  sense  amplifier  is  30  mv 


is  used  to  select  a  particular  word. 
The  third  input  to  the  gate  is  for  a 
special  purpose  inhibit  instruction. 
A  word  switch  must  be  selected  at 
least  10  /iS  before  the  memory  start 
pulse  is  received.  This  presaturates 

Q,  in  preparation  for  the  memory 
driver  currents.  The  transistor  re¬ 
quires  a  heat  sink  to  keep  its  junc¬ 
tion  temperature  below  75  C  with  a 
55  C  ambient  at  maximum  dissipa¬ 
tion.  Collector-to-emitter  voltage  is 
less  than  ±0.3v  when  passing  the 
full  500-ma  memory  current.  Di¬ 
vider  resistors  Rj  and  i?,  are  used 
to  insure  that  the  TA1703C  is  bi- 

,ased  OFF  in  the  unselected  circuits; 

R,  assures  bottoming  of  Q,  when  the 
circuit  is  selected.  Worst  case  de¬ 
sign  approach  is  used  throughout. 

Four  of  these  circuits  are  placed 
on  one  4i  by  7-inch  printed  circuit 
card.  Twenty-five  cards  are  re¬ 
quired  to  accommodate  the  full  100- 
word  memory. 

The  memory  driver  (Fig.  4)  con¬ 
sists  of  two  circuits,  one  to  supply 
current  to  extract  information  from 
the  memory  and  the  other  to  supply 
current  to  insert  information  into 
the  memory.  These  currents  switch 
or  help  to  switch  the  memory  cores 
to  opposite  remanent  states.  The 
full  switching  current  for  the  core 
being  used  is  500  ma.  The  extract 
driver  supplies  the  full  current 
whereas  the  insert  driver  supplies 
but  3  of  the  full  current. 

The  current  source  consists  of  a 
current  determining  resistor  and  a 
2N385  transistor  in  series  with  a 
voltage  source.  The  2N385  is  bot¬ 
tomed  during  driver  operation.  Two 
additional  transistors  are  required 
in  the  circuit,  a  2N269  buffer  driver 
and  a  2N269  input  gate.  The  gate 
has  two  inputs,  one  for  selection 


of  the  memory  driver  (digit)  and 
one  for  timing  the  driver  in  the 
memory  cycle.  Extract  and  insert 
circuits  are  very  similar,  the  differ¬ 
ence  being  the  direction  of  current 
flow  and  the  resulting  bias  and  volt¬ 
ages  required. 

In  Fig.  4,  R..  is  the  base  current 
determining  resistor ;  /?,  and  i?,  are 
used  to  supply  reverse  base  current 
to  quickly  turn  off  Q,.  Capacitor  C, 
is  used  in  the  circuit  as  an  a-c  cou¬ 
pling  to  insure  that  Q,  cannot  be 
inadvertently  held  on  continuously, 
thereby  preventing  over-dissipation 
of  Q,  and  Rt.  C,  discharges  through 
Ru  Ri,  and  i?,.  Capacitor  C,  is  a 
speed-up  capacitor  shunting  R-., 
which  reduces  Q,  base  delay  and 
rise  time.  One  small  difference  in 
the  insert  circuit  is  the  a-c  coupling 
C,  which  is  u.sed  instead  of  a  simple 
resistance  circuit  to  couple  the  first 
and  second  stages.  This  was  used 
to  accommodate  the  power  supplies 
available  and  a  standard  input  gate 
which  accepts  a  — 7v  to  ground  sig¬ 
nal  from  the  computer.  The  IN34A 
in  Fig.  4B  is  used  to  hold  Q,  nor¬ 
mally  off  by  applying  a  positive  d-c 
bias. 

Several  additional  diodes  are 
used,  although  not  shown,  in  order 
to  protect  the  transistors  and  re¬ 
sistors  in  the  event  of  a  failure  of 
any  combination  of  supply  voltages 
and  during  the  turn-ON  and  turn- 
OFF  intervals. 

Two  memory  driver  circuits,  two 
extract  and  two  insert  circuits  are 
placed  on  one  printed  card.  Seven 
cards  are  required  to  accommodate 
13  digits  of  memory  capacity  with 
one  driver  for  spare. 

A  memory  address  contains  five 
memory  cores,  one  for  each  bit  in 
the  stored  digit.  The  bit  informa¬ 


tion  is  handled  in  five  parallel  chan¬ 
nels.  Each  channel  contains  the 
memory  cores  of  all  addresses  for 
that  bit,  a  sense  amplifier  to  amplify 
the  core  outputs  and  an  information 
driver  to  insert  ZERO  or  ONE  infor¬ 
mation  in  the  addressed  core. 

Sense  Amplifier 

The  minimum  sense  amplifier  in¬ 
put  from  the  cores  is  30  mv.  The 
minimum  output  pulse  is  6  v.  The 
amplifier  is  balanced  to  reduce  com¬ 
mon  mode  noise  and  reduce  the 
pulse  repetition  rate  sensitivity 
which  would  have  resulted  by  the 
use  of  RC  decoupling  circuits.  The 
sense  amplifier  uses  two  stages  of 
2N247  transistors  as  shown  in  Fig. 
5.  Resistor  R,  is  required  to  achieve 
a  balance  in  the  amplifier  with  ini¬ 
tial  variations  in  the  components. 

Noise  is  a  major  problem  in  the 
design  of  the  sense  amplifier.  The 
information  driver,  which  is  physi¬ 
cally  connected  to  the  same  channel 
wiring  as  the  sense  amplifier,  con¬ 
tributes  the  largest  portion  of  noise. 
The  noise  is  discriminated  against, 
in  time,  by  a  strobe  gate  at  the  out¬ 
put  of  the  sense  amplifier. 

Noise  is  also  produced  by  the  ca¬ 
pacitive  coupling  of  the  sense  wind¬ 
ing  and  the  memory  extract  driver. 
This  situation  is  aggravated  by  the 
long  length  of  the  sense  winding 
necessitated  by  the  plug-in  type 
memory  packages.  An  RC  filter 
(Ri,  Cl)  is  used  at  the  input  of  the 
sense  amplifier  to  help  reduce  this 
noise. 

The  amplifier  has  negative  feed¬ 
back  in  each  emitter  circuit  and 
overall  feedback  for  gain  stability 
with  a  range  of  components  and 
temperature  variations. 

The  amplified  signal  from  the 
memory  sets  the  memory  register 
for  buffer  storage,  by  means  of  a 
one-shot  multivibrator.  The  regis¬ 
ter  selects  the  zero  or  ONE  circuit  of 
the  information  driver  when  insert¬ 
ing  the  information  back  into  the 
memory.  The  information  driver  is 
very  similar  to  the  memory  driver, 
except  that  it  drives  plus  or  minus 
3  of  the  full  switching  current.  As 
explained  previously,  the  insert 
memory  driver  supplies  3  of  the 
full  switching  current;  therefore, 
the  information  mmf  is  added  to  or 
subtracted  from  the  insert  mmf  to 
insert  a  zero  or  one. 
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THE  FRONT  COVER-Onc*  in  orbit,  Ablo  spoco 
probo  oppoors  os  shown  with  solar  coll-boaring 
paddlos  oxtondod. 


Solar-Cell 
Power  Supplies 
For  Satellites 


For  reliability  in  the  space  environment,  silicon  solar  cells  are  proving  their 
worth.  In  this  article,  basic  design  considerations  are  treated  with  details  of 
their  applications  to  the  Able-4  Atlas  space  probes 


By  ROY  M.  ACKER,  ROBERT  P.  LIPKIS,  RAYMOND  S.  MILLER  and  PAUL  C.  ROBISON, 

Space  Technology  Lal>oratorle»,  Inc.,  Los  Angelex,  Calif. 


SPACE  PROBE  power  sources  that  devices  which  convert  solar  radia- 
operate  unattended  for  con-  tion  directly  into  electrical  power 
siderable  lengths  of  time  have  been  have  immediate  appeal.  The  three 
necessary  for  some  time,  and  the  space  vehicles  in  the  NASA  Able-3 
sun  has  been  obvious  as  a  conveni-  and  -4  programs  have  all  used  a 
ent  source  of  power.  Because  of  system  for  electrical  power  supply 
weight  limitations  in  space  vehicles,  in  the  payload  which  has  involved 

special  adaptations  and  designs. 

Basically,  these  vehicles  have  re¬ 
lied  on  silicon  .solar  cells  cemented 
on  four  paddles  extended  out  from 
the  surface  of  the  vehicle  and  oper¬ 
ating  in  conjunction  with  storage 
batteries  within  the  vehicle.  Al¬ 
though  there  are  minor  differences 
among  the  three  vehicles,  the  basic 
design  for  the  power  supply  has 
been  the  same  throughout.  One  of 
the  goals  of  the  design,  in  fact,  was 
to  achieve  a  sufficiently  versatile 
system  so  that  it  could  apply  equally 
well  to  the  three  missions :  the  large 
elliptical  earth  satellite  orbit  of 
Able-3,  the  lunar  satellite  orbit  of 
Able-4  Atlas,  and  the  heliocentric 


orbit  of  Able-4  Thor.  The  applica¬ 
tion  of  the  system  to  a  particular 
vehicle,  the  Able-4  Atlas  space 
probe,  will  be  described. 

Because  of  its  relatively  high  effi¬ 
ciency  and  its  availability,  the  sili¬ 
con  photovoltaic  cell  was  chosen  as 
the  device  for  conversion  of  sun¬ 
light  to  electricity  in  the  power  sup¬ 
plies  for  the  Able  space  probes. 

Once  silicon  solar  cells  in  conjunc¬ 
tion  with  storage  batteries  had  been 
chosen  as  the  power  source,  several 
design  problems  had  to  be  met.  It 
was  clear  almost  from  the  first  con¬ 
ception  of  the  vehicle  that  the  cells 
would  have  to  be  mounted  extern¬ 
ally  to  the  shells  of  the  payloads. 
To  cover  any  significant  fraction  of 
the  payload  shell  with  solar  cells 
would  complicate  the  temperature 
control  problem  of  the  payload,  and 
to  obtain  the  required  30  watts  of 
power  for  the  payload  a  greater 
area  for  solar  cells  was  needed  than 


»  layer 


aECTwnc 


p  LAYER 


ELECTROOE 


FIG.  1 — Conttructien  detailt  of  calls  and 
mathod  of  connacting 


ElEaRONICS  •  MARCH  11,  1960 


I- 


i 


FIG.  2— Temperature  effect  on  efficiency  (A)  and  on  current-voltage  characteristics  of  8  per  cent  silicon  cells  (8).  Expected  temperature  at 
Venus  is  compared  to  measured  temperature  at  earth  (C) 


the  shells  conveniently  supplied. 
Hence,  it  was  decided  to  use  paddles 
extending  radially  from  the  equator 
of  the  vehicle,  with  the  solar  cells 
cemented  to  their  surfaces. 

The  geometry  of  a  silicon  cell  is 
illustrated  in  Fig.  1.  Length  and 
width  of  the  unit  are  limited  by  the 
size  of  the  crystal  from  which  the 
cell  is  cut  and  by  the  need  for  high 
collection  efficiency  at  the  elec¬ 
trodes.  Thickness  should  be  small 
to  minimize  resistance  in  the  n 
material.  This  is  not  a  design  prob¬ 
lem  since  resistance  can  be  kept 
below.  0.25  ohm  with  thicknesses  in 
the  range  of  0.1  to  0.5  cm.  A  more 
critical  dimension  is  -the  thickness 
of  the  p  layer.  Since  the  large  ma¬ 
jority  of  hole-electron  pairs  pro¬ 
duced.  by  sunlight  are  created  with¬ 
in  one  micron  of  the  surface,  two 
contradictory  demands  are  made  on 
the  p  layer:  a  thick  layer  reduces 
its  resistance  but  a  thin  layer  re¬ 
duces  the  loss  by  recombination 
since  the  volume  through  which  the 
freed  electron  must  move  without 
encountering  a  hole  is  thereby  re¬ 
duced.  For  cells  of  the  size  used  in 
the  Able  programs  (1  by  2  cm)  op¬ 
timum  p-layer  thickness  is  approxi¬ 
mately  one  micron. 

Cell  Construction 

In  very  general  terms,  a  silicon 
solar  cell  is  constructed  in  three 
steps.  The  crystal  ingot  is  care¬ 
fully  grown  in  a  melt  into  which 
arsenic  is  introduced  as  an  impur¬ 
ity.  Individual  cells  are  then  sliced 
from  this  ingot  and  shaped  to  the 
desired  thickness.  These  cells  are 
then  diffused  with  boron  from  the 
gas  of  a  boron  compound  and  the 
boron  impregnation  removed  from 


the  bottom  and  all  sides  of  the  cells. 
The  arsenic  impurity  serves  there¬ 
fore  to  define  the  n  material  and 
the  boron  the  p  layer  for  the  p-n 
junction. 

Temperature  Dependence 

Silicon  solar  cells  suffer  a  loss  of 
efficiency  with  increased  tempera¬ 
ture  at  the  rate  of  about  0.6  per¬ 
cent  per  degree  C  above  room  tem¬ 
perature.  Efficiency  increases  with 
lower  temperatures,  but  the  rate  of 
increase  is  effectively  zero  as  the 
temperature  approaches  about 
—  100  C.  Typical  curves  of  efficiency 
plotted  as  a  function,  of  tempera¬ 
ture  are  given  in  Fig.  2A ;  in  curve 

I  the  load  impedance  is  optimized 
for  each  temperature,  while  in  curve 

II  the  load  impedance  is  optimized 
at  a  fixed  temperature  (25  C). 

It  is  known  empirically  that  the 
open-circuit  voltage  decreases  and 
the  open-circuit  current  increases 
nearly  linearly  with  increasing  tem¬ 
perature.  The  short-circuit  current, 
however,  rises  at  a  rate  of  only 
about  0.07  percent  per  degree  C,  a 
rate  small  enough  to  be  ignored  in 
practical  applications.  Figure  2B 
illustrates  these  effects  by  plotting 
voltage-current  curves  for  two  tem¬ 
peratures  at  different  light  intensi¬ 
ties.  These  curves  show  that  cur¬ 
rent  isr  nearly  independent  of  volt¬ 
age  just  below  the  knee  of  the  I-V 
curve. 

The  temperature  of  silicon,  cells 
mounted  on  a  vehicle  surface  de¬ 
pends  on  several  factors :  radiation 
both  to  and  from  the  cells  and  with¬ 
in  the  payload  shell ;  conduction  be¬ 
tween  payload  components  and 
parts  of  the  non-isothermal  shell; 
and  power  dissipation,  both  con¬ 


tinuous  and  intermittent,  within  the 
payload.  With  the  cells  mounted  on 
paddles,  this  thermal  isolation  from 
the  payload  is  sufficient  so  that  the 
energy  balance  at  the  cells  can  be 
closely  approximated  by  consider¬ 
ing  only  .the  effects  of  radiation. 

By  careful  design  to  reduce  the 
conduction  loss  through  the  paddle, 
the  temperature  of  the  solar  cells 
on  the  back  face  can  be  made  to  ap¬ 
proximate  the  temperature  of  the 
cells  on  the  illuminated  face  so  that 
the  back  face  w’ill  radiate  at  the 
same  temperature  as  the  front.  The 
temperature,  T,  of  the  cells  can  then 
be  closely  approximated  by  the  ex¬ 
pression 


where  a  is  the  absorptivity  of  the 
material  integrated  over  the  out-of- 
the-atmosphere.  solar  spectrum,  and 
modified  for  this  purpose  to  be  the 
fraction  of  incident  solar  energy  ab¬ 
sorbed  but  not  converted  to  electri¬ 
cal  power  for  the  material,  «  is  the 
emissivity  of  the  surface  material 
defined  as  the  ratio  of  the  energy 
emitted  by  the  material  at  its  own 
temperature  to  that  which  would 
be  emitted  by  a  black  body  at  the 
same  temperature,  G  is  the  solar 
energy  per  unit  area  at  the  location 
of  the  satellite,  a-  is  the  Stefan- 
Boltzmann  constant,  T  is  the  abso¬ 
lute  temperature.  A,  is  the  area  in¬ 
tercepted  by  the  sun’s  radiation, 
integrated  for  a  rotating  body  and 
A,  is  the  surface  area. 

The  temperature  will  change,  of 
course,  with  G,  the  solar  energy  per 
unit  area.  The  sun’s  intensity  at 
the  orbit  of  Venus  (0.72  astronomi- 
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cal  unit  from  the  sun),  for  example, 
is  about  1.9  times  that  of  the  earth. 
Thus  on  a  trajectory  reaching 
Venus  the  temperatures  attained  as 
compared  with  the  temperatures 
near  the  earth  are  as  shown  in  Fig. 
2C.  A  solar  cell  power  conversion 
system  which  would  operate  satis¬ 
factorily  at  the  orbit  of  the  earth 
may  reach  sufficiently  high  temper¬ 
atures  at  the  orbit  of  Venus  to  cease 
functioning  unless  some  active  cool¬ 
ing  is  employed  or  unless  the  cells 
are  made  to  operate  at  a  tempera¬ 
ture  sufficiently  low  at  the  earth  so 
that  they  will  still  perform  satisfac¬ 
torily  at  the  orbit  of  Venus. 

Low  Ratio  Desired 

It  is  clear  from  the  previous  ex¬ 
pression  that  a  low  value  of  the  ra¬ 
tio  a/t  is  desired  to  achieve  a  low 
cell  temperature.  Unfortunately, 
this  ratio  for  a  silicon  solar  cell  is 
high;  the  absorptivity,  a,  is  about 
0.94  and  the  emissivity,  t,  is  only 
about  0.31  because  silicon  is  semi¬ 
transparent  in  the  infrared  and  the 
emissivity  of  the  upper  surface  of 
the  metallic  bottom  layer  of  the  cell 
is  low.  Emissivity  can  be  raised  by 
cementing  glass  plates  to  the  silicon 
cell  face  or  by  spraying  or  vacuum- 
depositing  suitable  optical  coatings. 
Effective  absorptivity  can  be  low¬ 
ered  by  applying  an  interference 
filter  which  reflects  a  portion  of  the 
solar  spectrum  outside  the  region  of 
electrical  sensitivity  of  the  cell,  0.4 
to  1.1  microns.  In  addition,  the  tem¬ 
perature  of  the  cells  can  be  further 
reduced  by  coating  the  paddle  area 
that  is  not  active  cell  area  with  a 
material  with  a  low  ratio  of  a/t. 

It  is  not  necessarily  advisable. 


however,  to  attempt  to  achieve  the 
lowest  possible  equilibrium  temper¬ 
ature  for  the  silicon  solar  cells, 
since  the  design  of  the  solar  cell 
array  tends  to  permit  a  very  rapid 
temperature  drop  when  the  payload 
is  in  eclipse.  Good  design  will  per¬ 
mit  the  cell-glass-cement  assembly 
to  withstand  quite  low  temperatures 
but  a  point  is  reached  where  inter¬ 
nal  stress  cracks  the  cell  itself.  Tem¬ 
perature  decrea.se  during  eclipse 
can  be  reduced  by  increasing  the 
weight  of  the  array  and  by  decreas¬ 
ing  the  over-all  effective  emissivity 
of  the  array,  both  of  which,  how¬ 
ever,  compromise  other  aspects  of 
the  design.  For  the  Able  vehicles, 
the  trajectories  and  orbits  are  care¬ 
fully  planned  to  minimize  eclipse 
time  and  delay  the  onset  of  long 
eclipses.  In  an  eclipse  lasting  an 
hour,  the  temperature  of  the  cells 
will  drop  to  —165  F.  Silicon  cells 
can  survive  this  temperature  but 
longer  eclipses  could  cau.se  damage. 

Power  Output 

The  solar  radiant  power  density 
at  sea  level  on  a  clear  day  with  the 
sun  at  the  zenith  is  about  100 
mw/cm’.  Silicon  cell  power  units 
having  an  output  under  these  condi¬ 
tions  of  8  or  9  mw'cm’  have  been 
constructed,  giving  efficiencies  of 
approximately  8  percent.  Outside 
the  atmosphere  of  the  earth,  the 
power  from  the  sun  is  about  1.4 
times  that  on  the  surface  of  the 
earth.  However,  much  of  the  sun’s 
energy  absorbed  by  the  atmosphere 
is  in  the  ultraviolet  and  violet  wave¬ 
lengths,  wavelengths  which  are  al¬ 
most  unusable  in  solar  cells  because 
of  reflection  and  the  fact  that  the 
excess  energy  in  each  quantum 
serves  only  to  heat  the  cell.  Thus 
the  power  density  when  atmos¬ 
pheric  absorption  is  no  longer  a 
factor  is  about  1.2  of  that  on  the 
surface  of  the  earth,  or  120  mw  cm*. 
Consequently  on  space  vehicles  in 
vacuum  near  the  earth,  cells  of 
8-percent  efficiency  at  normal  inci- 
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dence  to  sunlight  can  generate 
about  10  mw/cm*. 

In  general,  the  power  from  the 
solar  cells  charges  storage  batteries, 
or  storage  batteries  regulate  the 
voltage.  Thus,  the  operating  volt¬ 
age  of  the  solar  cell  is  that  of  the 
battery  plus  the  voltage  across  the 
diode  used  to  isolate  the  strings  of 
cells  from  each  other.  The  isolating 
diode  is  required  since  the  imped¬ 
ance  opposite  to  the  direction  of 
current  is  very  low  when  a  string  is 
in  shadow. 

The  number  of  cells  in  series 
must  be  carefully  selected  so  that 
the  open  circuit  voltage  of  the 
string  of  cells  is  greater  than  the 
operating  voltage  imposed  by  the 
battery,  assuring  that  the  battery 
will  be  charged  whenever  the  cur¬ 
rent  is  not  negligible.  At  the  same 
time  the  operating  voltage  must  not 
be  far  below  the  open-circuit  volt¬ 
age  or  near-maximum  power  will 
not  be  realized.  The  importance  of 
having  a  slow  variation  of  open- 
circuit  voltage  with  light  intensity 
is  thus  clear.  These  requisites  are 
made  clear  by  Fig.  3,  which  shows 
the  current  output  of  a  cell  and  the 
open-circuit  voltage  per  cell  as  a 
function  of  the  angle  of  incidence  of 
sunlight.  As  long  as  the  open-cir¬ 
cuit  voltage  is  greater  than  the  op¬ 
erating  voltage,  the  power  output  is 
the  product  of  operating  voltage 
and  current. 

ConRguratiort 

Under  the  actual  operating  condi¬ 
tions  of  a  vehicle  in  space,  the  spe¬ 
cific  arrangement  of  the  solar  cells 
defines  in  large  measure  the  actual 
power  available  to  the  vehicle.  If 
the  configuration  places  all  avail¬ 
able  solar  cells  in  a  plane  perpen¬ 
dicular  to  the  normal  incidence  of 
sunlight,  maximum  power  will  be 
provided,  assuming  that  the  tem¬ 
perature  is  kept  sufficiently  low.  The 
attitude  of  the  vehicle  with  respect 
to  the  sun  is  constantly  changing. 

As  a  result,  unless  an  active  sun¬ 
seeking  attitude  control  system  is 
operating  on  the  solar  cell  configur¬ 
ation,  the  angle  of  incidence  on 
a  single-plane  configuration  will 
reach  zero  at  some  point  in  a  tra¬ 
jectory.  Active  attitude  control  sys¬ 
tems  would  have  necessitated  addi¬ 
tional  weight  and  complexity  that 
were  not  possible  in  the  Able-3,  -4 
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FIG.  5 — Cross  section  (to  scale)  of  solar  cel) 
shows  relative  thickness  of  layers 


programs,  and,  so  far  as  possible, 
continuous  operation  of  the  power 
source  is  needed.  A  configuration 
which  is  relatively  insensitive  to 
vehicle  attitude  and  which,  except 
for  total  eclipse  of  the  vehicle,  will 
continue  to  provide  power  to  the 
vehicle  is  required. 

For  a  spin-stabilized  vehicle  (as 
are  all  three  Able  space  probes)  it 
is  convenient  to  consider  the  aver¬ 
age  projected  area  as  a  function  of 
the  sun’s  angle  of  incidence  to  the 
spin  axis.  When  the  cells  are 
mounted  on  paddles,  the  problem  is 
exceedingly  difficult  to  analyze,  for 
the  shadowing  of  paddle  on  paddles 
and  vehicle  upon  paddle  must  be 
considered.  However,  it  can  be 
shown  that  the  projected  area  of  the 
paddles  as  a  function  of  the  orienta¬ 
tion  spin  axis  with  respect  to  the 
gun  can  be  defined  in  terms  of  two 
angles,  as  shown  in  Fig.  4. 

Able-4  Design 

The  power  conversion  system  in 
an  Able  space  probe  must  withstand 
several  types  of  loads  and  must  op¬ 
erate  within  certain  limitations. 
During  launch  it  must  survive 
strong  acceleration  and  vibration 
loads.  The  paddles  must  erect, 
latch  firmly  into  place  and  begin  to 
operate  in  a  period  of  one  second. 
The  system  must  withstand  the 
centrifugal  loads  created  by  a  spin 
rate  of  nearly  3  rps.  After  spin-up 


and  erection,  it  must  withstand  a 
third-stage  acceleration  and  vibra¬ 
tion  with  the  paddles  erected.  After 
surviving  these  loads  it  must  op¬ 
erate  reliably  and  effectively  for 
months. 

The  basic  unit  in  the  solar  power 
conversion  system  in  the  Able-4 
Atlas  payload  is  a  strip  of  five 
boron-diffused  silicon  solar  cells 
measuring  1.78  by  0.79  inches  and 
manufactured  by  Hoffman  Elec¬ 
tronics.  The  five  cells  are  electric¬ 
ally  connected  by  shingling,  as  illus¬ 
trated  in  Fig.  1.  Each  strip  exposes 
an  area  of  1.347  square  inches  or 
8.69  square  centimeters. 

In  the  three  Able  vehicles,  0.003- 
inch  glass  plates  are  cemented  in¬ 
dividually  to  each  cell,  using  a 
highly  transparent  cement  and  tak¬ 
ing  care  to  avoid  an  air  or  vacuum 
space  between  the  glass  and  the 
silicon  cell,  thus  preventing  the  tem¬ 
perature  rise  that  would  occur  as 
the  result  of  the  greenhouse  effect. 
An  ultraviolet  interference  filter, 
centered  at  a  wavelength  of  0.49 
micron,  protects  the  cement  from 
degradation  by  ultraviolet  radiation 
and  at  the  same  time  aids  in  tem¬ 
perature  reduction  by  eliminating 
the  energy  in  a  portion  of  the  solar 
spectrum.  Further  reduction  could 
be  achieved  by  reflecting  the  near 
infrared  (1.1  to  about  3  microns) 
but  this  was  not  done  for  the  Able 
vehicles.  A  cross  section  of  the 
layers  in  the  solar  cell  is  shown  in 
Fig.  5.  The  wavelength  properties 
of  the  incident  solar  radiation,  re¬ 
jected  radiation,  and  converted 
radiation  in  the  cell  are  shown  in 
Fig.  6. 

The  strips  are  connected  in 
series,  as  showm  in  Fig.  7,  on  the 
anodized  outer  surface  of  both  sides 
of  a  tapered  block  of  honeycomb 
aluminum.  The  epoxy  glue  used 
serves  also  to  insure  insulation 
from  the  aluminum  should  the  ano¬ 
dized  layer  become  scratched.  Ten 
of  these  strips  form  a  module,  with 
a  maximum  weight  of  about  90 
gram.s.  Honeycomb  aluminum  meets 
the  three  requirements  of  strength, 
light  weight,  and  good  heat  transfer 
characteristics.  Subdividing  the 
structure  of  the  paddles  into  mod¬ 
ules  allowed  for  more  efficient  han¬ 
dling  of  the  paddle.  If  the  paddle 
were  a  single  indivisable  unit,  dam¬ 
age  to  a  cell  after  its  inclusion  on 


the  paddles  would  necessitate  re¬ 
moving  the  cell  and  very  possibly 
damaging  the  honeycomb  beneath 
it.  In  that  case  the  whole  paddle 
would  have  to  be  replaced  rather 
than  just  a  module. 

The  modules  are  attached  to  a 
central  tube  with  11  modules  ex¬ 
tending  to  each  side,  separated  by  a 
distance  of  0.2  inch  to  prevent  the 
possibility  of  mutual  damage  dur¬ 
ing  vibration  or  deflection  under 
load.  The  tube  extends  three  inches 
beyond  the  last  module  to  permit 
attachment  and  support  during  first 
and  second  stage  firing.  With  22 
modules  to  a  paddle,  2,200  solar  cells 
are  carried  oa  each  paddle,  1,100 
facing  to  each  side.  Thus,  8,800 
cells  are  included  in  the  system. 

The  paddles  are  bolted  to  the  four 
arms  on  the  payload  at  an  angle  ro¬ 
tated  counterclockwise  33  degrees 
on  the  axis  of  the  paddle.  In  the 
erected  position  the  paddles  form 
an  angle  of  60  degrees  with  respect 
to  the  payload’s  equator  (as  defined 
by  the  spin  axis).  The  arms  are 
paired  such  that  two  extend  up  from 
the  plane  of  the  equator  at  an  angle 
of  22.5  degrees  and  two  extend  down 
at  the  same  angle.  (The  60-  and 
22.5-degree  angles  are  the  /3  and  y 
defined  in  Fig.  4.).  The  configura¬ 
tion  of  the  paddles  established  by 
these  angles  results  in  the  equiva¬ 
lent  of  25  percent  of  the  cells  nor¬ 
mally  oriented  to  the  sun  at  all 
times.  This  configuration  results 
in  a  projected  area  which  varies 
no  more  than  about  10  percent  re¬ 
gardless  of  the  sun’s  position.  In 
arriving  at  the  angle  of  22.5  de¬ 
grees  a  compromise  had  to  ba 


FIG.  6— Powor  at  a  function  of  wovalangth 
for  tolar  tpoctrum  and  tolar  coll  retponto 
abovo  oorth't  atmotphero 
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FIG.  7 — Dimantient  of  Aolar  coll  modulo  shown  in  inchos.  Uso  of  modulos  timpIMios  prob- 
lom  of  roplocing  domogod  calls 


Poddtos  ora  shoum  foMod  bock,  os  lhay 
win  ba  during  launch 


age  batteries.  These  batteries  con¬ 
sist  of  two  packs  of  14  nickel-cad¬ 
mium  cells  each,  attached  in  series. 
When  the  5-watt  transmitter  in  the 
vehicle  is  operating,  it  draws  about 
2.8  amperes  from  the  system,  and 
therefore  during  its  operation  the 
net  drain  on  the  batteries  is  about 
2  amperes. 

At  this  rate  the  batteries  require 
approximately  four  hours  for  dis¬ 
charge  as  compared  to  12  hours  for 
maximum  charge.  Since  complete 
discharge  of  the  batteries  is  not  de¬ 
sirable,  the  charge-discharge  rates 
must  be  carefully  watched  during 
flight  to  try  to  prevent  the  voltage 
from  dropping  below  17.5  volts. 
Moreover,  an  emergency  under¬ 
voltage  cutout  is  included  which 
automatically  turns  off  the  trans¬ 
mitter  should  battery  voltage  drop 
to  15.5  volts.  The  exact  duty  cycle 
is  chosen  after  the  vehicle  is  in 
flight,  on  the  basis  of  the  tele¬ 
metered  charge  current  and  payload 
temperature. 

Consideration  must  be  given  to 
control  of  the  temperature  of  the 
batteries,  since  their  efficiency  de¬ 
creases  at  a  rate  of  approximately 
one  percent  for  every  4  degrees  F 
that  the  temperature  increases  or 
decreases  in  the  neighborhood  of 
the  optimum  of  about  70  F.  The 


reached  between  maximum  expos-  edge  piston  through  the  cord,  sever- 
ure  for  the  cells  and  stability  of  ing  the  cord  and  releasing  the  pad- 

the  spin  axis.  Placing  the  paddles  dies. 

alternately  45  degrees  up  and  45  de-  It  is  important  that  the  paddles 
grees  down  would  have  produced  erect  at  this  moment.  To  permit 

minimum  shadowing  of  paddle  on  their  erection  during  first  or  .second 

paddle  but  would  have  had  the  effect  stage  burning  would  have  required 

of  creating  equal  moments  of  in-  very  heavy  springs  on  the  paddles 

ertia  about  two  axes  of  the  payload,  to  overcome  the  g-loading  imposed 

thus  creating  the  danger  of  wobble  by  the  acceleration.  To  erect  after 

after  spin-up.  spin-up,  the  initial  force  of  which 

During  launch  the  paddles  are  is  large,  would  have  imposed  a  con- 

folded  vertically  in  a  symmetrical  tradictory  difficulty,  because  of  too 

fashion  about  the  Stage  3-4  connect-  much  erection  force  on  the  paddles, 

ing  structure.  The  tips  of  the  oad-  The  centrifugal  force  created  by 

dies  rest  in  sponge  rubber  on  spin  would  swing  the  paddles  out 

brackets  mounted  on  the  interstage  with  damaging  force  at  latch  unless 

structure  and  are  held  in  place  by  fluid  dampers  or  some  form  of  plas- 

a  prestretched  dacron  cord  encom-  tic  impact  were  incorporated.  It  is 

passing  all  four  paddles.  The  pad-  essential  that  the  paddles  erect  to 

dies  are  held  down  against  torsion-  an  accurate  position  to  insure  dy- 

spring  tension  at  the  hinges.  When  namic  balance  within  close  limits, 

the  cord  is  released,  the  torque  of 
19  inch-pounds  applied  by  these 
steel  springs  raises  the  paddles.  A 
separate  spring-loaded  cam  in  the 
arm  mechanism  locks  the  paddles  in 
place. 

The  release  and  erection  mecha¬ 
nism  is  activated  during  the  coast 
period  before  spin-up  by  an  explo¬ 
sive  cutter  through  which  the  cord 
is  threaded.  A  timer  in  the  second 
stage  ignites  this  cutter  at  the 
proper  moment,  to  drive  a  knife- 


Eleetrieal  Design 

With  this  configuration  in  orbit 
about  the  moon  a  nominal  constant 
charge  current  of  1.6  amperes 
(about  30  watts)  could  be  provided 
by  the  paddies.  Of  this  current,  ap¬ 
proximately  0.85  ampere  is  needed 
for  the  constantly  operating  elec¬ 
tronics  in  the  sensing  and  recording 
equipment  associated  with  the 
scientific  experiments.  Thus  0.75 
ampere  is  available  to  charge  stor- 
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active  control  system  incorporated 
in  the  design  of  the  Able-4  Atlas 
served  therefore,  among  other 
things,  to  keep  battery  tempera¬ 
tures  within  the  proper  range. 

A  simplified  block  diagram  of  the 
power  supply  system  is  shown  in 
Fig.  8.  The  switches  which  activate 
the  solar  cell  power  conversion  sys¬ 
tem  are  closed  when  the  paddles 
swing  into  place.  Blocking  diodes 
separate  the  charge  current  from 
the  discharge  current  and  isolate 
.solar  cell  strips  when  they  are 
shadowed. 

Operation 

At  launch  the  batteries  are  maxi¬ 
mally  charged,  and  thus  the  opera¬ 
tion  of  the  transmitter  during  the 
immediate  postlaunch  period  im¬ 
poses  no  hardship  on  the  power  sys¬ 
tem.  However,  once  initial  tracking 
has  established  an  accurate  tra¬ 
jectory  and  initial  telemetry  has 
provided  data  on  paddle  activation, 
charge  current,  and  payload  and 
paddle  temperatures,  it  is  necessary 
to  plan  transmission  times  from  the 
vehicles  so  that  the  system  will  not 
be  overloaded. 

One  payload  transmitter  can  be 
operated  about  30  percent  of  the 
time,  but  the  exact  duty  cycle  must 
be  determined  after  special  experi¬ 
ments  have  been  performed  with 
specific  battery  charge  and  dis¬ 
charge  cycles,  and  measurements 
have  been  made  of  transmitter  tem¬ 
peratures.  When  fully  charged,  the 
batteries  in  the  payload  can  operate 
a  5-watt  transmitter  for  slightly 
more  than  three  hours.  By  that 
time,  however,  the  battery  voltage 
is  reduced  to  a  level  which  actuates 
the  undervoltage  control,  automatic¬ 
ally  turning  off  the  transmitter  and 
performing  the  other  functions  that 
a  ground  Transmitter  Off  command 
would  cause. 

The  Space  Navigation  Center 
(Span)  at  Space  Technology  Lab¬ 
oratories  controls  this  duty  cycle. 

Future  Developments 

The  Able-3  earth  satellite  (Ex¬ 
plorer  VI),  launched  in  August 
1959,  carries  a  solar  cell  power  con¬ 
version  system  very  similar  to  the 
one  described  here.  The  system  has 
operated  satisfactorily.  The  con¬ 
clusion,  then,  is  that  the  general  ap¬ 
plication  to  power  supplies  in  space 


vehicles  of  this  solar  cell  conversion 
system  appears  to  be  an  acceptable 
one.  However,  three  avenues  of  im¬ 
provement  must  be  pursued  in  the 
future.  The  structure  and  me¬ 
chanics  of  the  system  need  to  be 
made  completely  reliable,  the  effi¬ 
ciency  of  the  cells  needs  to  be  in¬ 
creased,  and  new  materials  for  solar 
cell  temperature  control  and  pro¬ 
tection  in  space  must  be  investi¬ 
gated. 

The  need  for  the  first  is  obvious, 
and  the  need  for  the  second  stems 
from  the  reduction  in  payload 
weight — always  a  highly  desirable 
goal  in  a  space  vehicle — ^made  pos 
sible  by  the  concomitant  require 


FIG.  8— TrantmittM  and  baltnry-charging 
qrck*  art  controlUd  from  ground 


ment  for  fewer  cells.  The  third 
need  stems  from  the  fact  that  as 
space  exploration  becomes  more  am¬ 
bitious,  with  interplanetary  ranges 
and  lifetimes  of  several  years  desir¬ 
able,  present  a/e  control  and  sur¬ 
face  protection  for  solar  cell  arrays 
may  be  inadequate. 

The  energy  lost  in  the  conversion 
in  solar  cells  of  solar  radiation  to 
electrical  power  results  principally 
from  four  factors:  reflection;  re¬ 
combination;  the  forward  leakage 
current  through  the  converter;  and 
the  fact  that  the  photon  energy 
greater  than  that  required  to  pro¬ 
duce  hole-electron  pairs  does  not 
contribute  to  useful  output. 

Untreated  silicon  solar  cells  re¬ 
flect  about  10  percent  of  the  incident 
sunlight  in  the  wavelength  range 


of  value.  Surface  treatment  can 
presently  reduce  this  value  to  7  or 
8  percent.  Work  should  continue  on 
coatings  capable  of  reducing  this 
value  even  further.  Moreover,  it 
appears  possible  that  the  technology 
of  preparing  solar  cells  can  reduce 
electron-hole  recombinations  that 
do  not  contribute  to  usable  power 
and  make  the  transition  in  the  cell 
from  one  conductivity  type  to  an¬ 
other  more  nearly  a  step  junction 
so  that  the  forward  leakage  current 
in  the  cell  is  reduced.  A  further  pos¬ 
sibility  for  improvement  stems 
from  the  possibility  of  stacking 
semiconductors  of  differing  energy 
gaps  in  such  a  manner  as  to  increase 
the  range  of  sunlight  energy  used 
by  the  solar  cells. 

The  problem  of  protection  and 
temperature  control  of  a  solar  cell 
power  conversion  system  has  two 
areas  of  interest.  First,  attention 
must  be  given  to  the  prevention  of 
damage  to  the  system  during  long 
periods  of  eclipse.  Obviously  it  will 
be  impossible  to  keep  eclipse  times 
to  periods  of  an  hour  or  less  on  all 
future  space  vehicles,  and  hence 
procedures  for  assuring  that  the 
system  can  survive  long  eclipses 
must  be  devised. 

Second  is  the  problem  of  preserv¬ 
ing  the  radiation  balance  of  the 
various  surfaces  involved  in  the 
conversion  system.  Long  exposure 
of  these  to  the  unfamiliar  but 
doubtlessly  destructive  stresses  of 
the  space  environment  may  very 
likely  change  the  surface  optical 
properties  and  degrade  the  opera¬ 
tion  of  the  system.  In  this  environ¬ 
ment  molecular  bonds  are  broken 
and  glass  is  darkened  by  ultraviolet 
and  even  more  penetrating  radia¬ 
tions;  hard  radiation  can  damage 
the  electrical  performance  of  the 
cells;  materials  sublime  and  evapo¬ 
rate  significantly  over  long  inter¬ 
vals  of  flight  in  the  hard  vacuum; 
stray  atoms  and  molecules  cause 
sputtering  of  the  surface;  and  mi¬ 
crometeorites  pit  and  erode  the  sur¬ 
face,  particularly  glass  coatings  on 
cells,  and  may  partially  cover  the 
surface  with  the  debris  of  the  im¬ 
pacting  particles.  The  combined  ef¬ 
fects  of  these  stresses  may  serve  to 
enhance  each  other.  All  of  these 
changes  in  the  surface  are  reflected 
in  changes  in  the  radiation  proper¬ 
ties  of  the  surface  material. 
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Non-Piecision  Capacitors 

By  ALBERT  LUNCHICK, 

Capacitor  Development  Unit,  U.  S.  Army  Signal  Researcli  and  Development  Laboratory,  Fort  Monnwuth,  N.  J. 


Rapid  progress  in  capacitor  development  has  pro¬ 
duced  a  varied  array  of  types  and  designs.  This 
creates  a  situation  where  optimum  choice  of  capac¬ 
itors  for  a  particular  application  could  be  overlooked. 

Table  I  lists  various  types  of  electrolytic  and 
general-purpose  ceramic  capacitors.  These  two  cate¬ 
gories  are  included  in  one  tabulation  because  their 
broad  tolerance  makes  them  usable  as  by-pass  or 
filter  capacitors  where  bulk  capacitance  of  guaranteed 


minimum  value  is  needed.  These  applications  do  not 
require  the  low  dissipation  factor,  stability  and  high 
insulation  resistance  values  found  in  precision  and 
semiprecision  capacitors. 

The  table  includes  those  styles  most  likely  to  be 
encountered  and  does  not  preclude  the  use  of  less 
common  or  special  types  which  are  commercially 
available.  The  table  lists  only  those  parameters  which 
permit  ready  comparison. 


Tabic  I— Nominal  Characteristics  of  Electrolytic  and  General-Purpose  Ceramic  Capacitors  (25  C) 

Mmx. 


MIL 

Spec 

MIL 

Style 

Temp. 
Range 
Deg  C 

Volin 

D-C 

Capaci¬ 

tance 

Mf 

Insul.  Ren. 

Limit 

(.Megohms) 

%Cap. 

Var. 

with 

Temp. 

Dins. 

Factor 

Limitn  Polar- 
(%)  ized 

Volu¬ 

metric 

Eir. 

(Mf/in.' 

')  Remarks 

Aluminum 

C-62 

CE 

-40 

15- 

4-2,000 

<3 

+15 

15- 

yes 

5-450 

Two-year  shelf-life 

+8.3 

450 

-75 

50 

Umit 

Tantalum 

C-3<)65 

CL24 

—  55 

15- 

1-580 

0.5-30 

+50 

15- 

ye». 

55- 

Etched  foil,  wet 

+85 

150 

-40 

20 

no 

1,900 

Tantalum 

C-3965 

CL34 

-55 

3- 

0.5-300 

0.2-40 

+25 

15- 

yes. 

25- 

Plain  foil,  wet 

+85 

150 

-45 

25 

no 

1,000 

Tantalum 

C-3965 

CL44 

—  55 

6- 

2-60 

6-40 

+30 

4- 

yes 

75- 

Wet,  sintered 

+85 

125 

-50 

25 

1,300 

anode 

Tantalum 

C-3965 

CL15 

—  55 

la- 

4-240 

0.2-15 

+40 

5- 

yes 

3- 

Wet,  sintered 

+  175 

630 

-60 

45 

600 

anode,  double  cased 

Tantalum 

C-55057 

CS12 

—  55 

6- 

0.1-68 

0.5-400 

*10 

3-6 

yes 

30- 

Dry,  sintered 

(SigC) 

“t-85 

35 

6,000 

anode 

Aluminum 

6110» 

-40 

150- 

5-20 

<10 

+  15 

15 

yes 

35 

High-purity 

(axial  leads) 

+85 

450 

-50 

foil,  tubular  can 

Ceramic* 

C-11015 

CK6 

—  55 

500 

0.00047 

>10,000 

+30 

3 

no 

<0.2 

Plate  or  disc 

+85 

0.01 

-80 

Ceramic" 

C-11015 

CK2 

-55 

500 

0  0001 

>10,000 

+.30 

3 

no 

<0.1 

Tubular 

+85 

0.0047 

-80 

Cerafil" 

6407* 

CKl 

—  55 

100 

0  001 

>10,000 

+  10 

2.5 

no 

<4 

Aerovox 

+  85 

0.047 

-25 

trade  name 

Stable* 

6401* 

Char. 

—  55 

500 

0.00022 

>10,000 

*15 

1.5 

no 

<0.1 

Plate,  disc  or 

X 

+  8o 

0.0047 

tubular 

Feed-through, 

6406* 

— 

-55 

500 

0.00047 

>10,000 

+30 

2 

no 

<0.1 

High-frequency 

Stand-olT 

+8ij 

0  002 

-80 

bypass 

Monolythic* 

— 

— 

—  55 

25 

0.075 

>10,000 

+30 

4 

no 

3-25 

Sprague 

+85 

0.75 

-80 

trade  name 

Ceramic* 

— 

— 

-55 

7.5- 

0  001 

>10,000 

+.30 

3 

no 

<0.5 

Plate  or  disc 

+85 

130 

0  01 

-80 

Stable* 

— 

— 

—  55 

50 

0.001 

>10,000 

+  10 

2 

no 

15 

Under 

+  125 

0.1 

-15 

development 

Fluorinated* 

— 

— 

-55 

50- 

0  0001 

>50,000' 

— 

3 

no 

Proponed  prod. 

+200 

500 

0.01 

development 

(a)  High  dielectric  con8tant  (b)  Signal  Corps  technical  requirements  (U.  S.  Array  Signal  Research  and  Development  Lab). 
These  spec  numbers  prefixed  by  SCL.  (o)  Insulation  resistance  limit  >3,000  at  200  C 
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TAPE  MOVEMENT 


Digital  Control  of 
Machine  Tools 

Thyratrons  control  a  milling  machine  by  driving  step  motors  in  response  to 
signals  from  a  programmed  tape 


By  A.  G.  THOMAS,  Charlottesville,  V'lrglnla 


AXIS  I  AXIS  2  AXIS  3 

STEP  REVERSE  STEP  REVERSE  STEP  REVERSE 


FIG.  1 — Pictorial  roprosontotion  of  systom.  Topo  moves  in  plane  between  phototubes 
and  a  light  source  which  is  not  shown 


FIG.  2 — These  circuits  control  one  step  motor.  The  1-Kv  supply  for  phototubes  Vi  and  Vs 
is  not  shown 


IN  THE  SYSTEM  to  be  de¬ 
scribed,  three  step  motors  drive 
the  table,  cross  feed,  and  knee-ele¬ 
vating  mechanism  of  a  milling  ma¬ 
chine.  These  motors  move  one  step 
at  a  time  in  response  to  pulses  sup 
plied  by  tape-controlled  thyratrons. 

Overall  Operation 

Figure  1  gives  a  simplified  pic¬ 
ture  of  the  system.  Control  infor¬ 
mation  is  in  the  form  of  punched 
holes  in  the  tape.  These  holes 
modulate  a  light  source  (not  shown 
in  Fig.  1)  which  is  directed  to  six 
phototubes. 

Each  pair  of  phototubes  controls 
movement  in  one  of  the  three  axes 
of  movement  of  the  milling  ma¬ 
chine.  For  example,  consider  move¬ 
ment  in  axis  3.  Each  light  pulse  to 
the  STEP  phototube  of  this  axis 
pulses  the  axis  3  control  circuit. 
This  control  circuit  pulses  step- 
motor  3.  rotating  it  forward  or 
backward  over  a  discrete  arc.  Gear¬ 
ing  transforms  step-motor  rotation 
into  axis  movement.  Light  passing 
through  a  reverse-signal  hole  pulses 
the  REVERSE  phototube,  which  sig¬ 
nals  a  reversing  circuit  of  axis  3 
control;  thus  the  step-signal  hole 
following  the  reverse-signal  hole 
steps  the  motor  in  the  reverse  di¬ 
rection. 

Identical  axis-control  circuits, 
which  are  not  shown  in  Fig.  1,  pro¬ 
duce  movement  in  axes  1  and  2. 

Control  Circuits 

Each  axis  is  controlled  by  a  cir¬ 
cuit  identical  to  that  shown  in  Fig. 
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Th»  milling  mochina's  aUclronic  operator  ol  tho  Uft  gots  its  instructions  from  tho  top*  above 


2.  This  figure  does  not  show  the 
light  source  or  the  tape  that  modu¬ 
lates  the  light  directed  to  photo¬ 
tubes  F,  and  V,. 

Phototube  F,  is  connected  in  the 
grid  circuit  of  negatively-biased 
tube  F,.  A  step  light  pulse  to  F, 
causes  F,  to  pass  current  through 
resistor  R,. 

The  voltage  pulse  across  R, 
passes  through  capacitances  C„  C* 
and  Cu  The  grids  of  thyratrons  F„ 
V,  and  Fa  receive  these  pulses 
through  the  contacts  of  relay  X,. 

These  thyratrons  are  negatively 
biased,  except  for  any  thyratron 
w’hich  happens  to  be  fired.  Becau.se 
of  the  cathode-connected  resistors 
R,,  R,  and  R„  and  the  tying  of  these 
resistors  to  the  grids  of  other  thy¬ 
ratrons,  a  conducting  thyratron  ap¬ 
plies  a  positive  potential  to  the  grid 
of  the  thyratron  that  is  next  in  the 
firing  order,  but  without  a  suffi¬ 
ciently  positive  potential  to  fire  it. 

When  the  next  step  pul.se  from 
phototube  F,  is  applied  to  all  the 
grids  of  the  thyratrons,  only  the 
tube  whose  grid  potential  has  been 
raised  fires,  since  the  firing  pulses 


are  not  sufficiently  positive  to  over¬ 
come  the  full  negative-bias  poten¬ 
tials  at  the  grids  of  the  other  thyra¬ 
trons.  Thus,  successive  pulsing  of 
the  grids  of  F^  F,  and  Fj  causes 
them  to  fire,  sending  successive 
pulses  through  the  step-motor  field 
windings. 

Capacitors  C„  C,  and  C4  quench 
the  current  of  a  thyratron  when  the 
next  thyratron  in  the  firing  order 
fires.  By  using  additional  cathode- 
connected  quenching  capacitors  C„ 
C,  and  C„  the  capacitances  of  C„  C-, 


and  C,  are  considerably  reduced. 
Thus  harmful  currents  circulating 
through  the  motor  windings  are  re¬ 
duced  and  better  speed  and  more 
stable  operation  are  attained. 

Reversing  Rotation 

Reversal  of  step-motor  rotation 
occurs  when  a  punched  hole  in  the 
tape  delivers  a  light  pulse  to  photo¬ 
tube  F,.  This  tube  passes  current 
through  relays  K,  and  K,. 

Relay  X,  pulls  in,  energizing  the 
brake  solenoid,  which  prevents  the 


Disoftamblvd  stap  motor  shows  only  ono  of  tho  fiold  windings 
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The  rotor  is  essentially  three  rotors  in  one,  oil  mounted  on  the  some  shaft  and  each 
displaced  by  a  predetermined  amount 


step  motor  from  moving  in  the  di¬ 
rection  opposite  to  the  desired  di¬ 
rection  ;  before  the  solenoid  is  ener¬ 
gized,  the  brake  allows  step-motor 
travel  only  in  the  forward  direction. 

When  relay  A',  pulls  in,  it 
switches  the  cathode  connections  of 
each  tube  so  that  firing  order  is  re¬ 
versed.  For  example,  with  K,  de¬ 
energized,  and  F,  conducting,  F, 
would  be  the  next  tube  to  fire;  with 
Kx  energized  and  1'’,  conducting, 
is  the  next  tube  to  fire. 

Step  Motors 

The  step  motor  is  the  heart  of 
the  milling-machine  control  sys¬ 
tem  and  makes  possible  many  sim- 


FIG.  3— Brake  mechanism  of  step  motor 


plifications.  Early  models  of  this 
motor  were  irregular  in  operation, 
sometimes  suddenly  jumping  in  the 
forward  or  reverse  direction  and 
at  other  times  suddenly  coming  to 
a  halt.  These  effects  were  due  to 
the  resilient  magnetic  system;  as 
the  field  poles  of  the  three  sections 
(phases)  were  sequentially  mag¬ 
netized,  the  associated  rotor  poles 
would  be  strongly  accelerated  by 
magnetic  attraction  and  would  os¬ 
cillate  about  the  in-register  posi¬ 
tion.  That  is,  as  the  next  field  sec¬ 
tion  was  energized,  the  rotor  might 
be  travelling  forward;  the  added 
forward  pull  might  cause  the  rotor 
to  jump  several  steps.  Similarly, 
the  rotor  might  be  travelling  back¬ 
wards  at  the  moment  a  field  section 
was  energized,  so  that  the  forces  on 
the  rotor  would  virtually  cancel. 

To  solve  this  problem,  a  one-way 
locking  device  was  attached  to  the 
motor  and  arranged  to  engage  a 
brake  disk  at  an  appreciable  radius 
from  the  axis  of  the  shaft.  This 
arrangement  allow’s  free  rotation  of 
the  rotor  in  one  direction  but 
quickly  locks  the  rotor  against 
movement  in  the  opposite  direc¬ 
tion.  The  reverse  lock  takes  effect 
almost  instantly  at  the  greatest  dis¬ 
placed  position  of  the  rotor,  at 
which  time  its  velocity  is  virtually 


zero.  Therefore  braking  is  done 
without  shock.  The  brake  drums 
show  no  appreciable  wear  after 
many  millions  of  steps. 

Each  field  section  has  equally- 
spaced  poles  which  are  wound  to 
produce  alternate  north  and  south 
poles  when  supplied  with  current. 

The  stators  are  set  up  so  that  the 
poles  of  the  three  sections  are 
phased  (staggered).  That  is,  the 
arc  covered  by  the  trailing  edges 
of  the  poles  of  one  stator  section 
is  covered  by  the  leading  edges  of 
the  poles  of  another  stator  section. 
Rotor  teeth,  which  are  equally 
spaced  so  that  they  line  up  below 
stator  poles,  are  in  alignment  from 
section  to  section. 

Figure  3  shows  a  cutaway  view 
of  the  motor.  Part  of  a  rotor  sec¬ 
tion  (1)  and  part  of  a  stator  sec¬ 
tion  (2)  are  visible.  Attached  to 
the  motor  shaft  (3)  is  a  brake  disk 
(4)  which  locks  roller  (5)  against 
the  hardened  surface  (6b)  of  cam 
(6)  if  the  rotor  tends  to  rotate  in 
the  counter-clockw’ise  direction. 
Tension  spring  (7)  normally  holds 
arm  (8)  in  the  position  shown.  The 
rotor  is  free  to  rotate  clockwise. 

Roller  (5)  is  caged  between  arms 
(9a)  and  (9b)  w'hich  extend  from 
bar  (8).  This  bar  is  rotatable 
through  a  limited  angle  around  the 
motor  shaft  (3). 

When  rotation  of  the  motor  is  to 
be  reversed,  solenoid  (10)  is  ener¬ 
gized.  The  .solenoid  rotates  bar  (8) 
clockwise  until  roller  (5)  is  pinched 
between  disk  (4)  and  cam  surface 
(6a).  The  disk  and  rotor  are  then 
free  to  rotate  in  the  counter-clock¬ 
wise  direction  but  are  prevented 
from  rotating  in  the  clockwise  di¬ 
rection.  Consequently,  the  brake 
prevents  oscillation  of  the  rotor  for 
both  forw’ard  and  reverse  rotations. 

System  Characteristics 

Workpieces  have  been  automati¬ 
cally  milled  for  tolerances  of  0.001 
inch.  No  markings  due  to  the  step 
action  are  visible  in  the  finished 
product.  Movement  per  step  can 
be  .set  at  any  value  desired  by 
choosing  the  correct  gear  ratio  but 
the  finer  the  tolerance,  the  slower 
the  workpiece  movement.  An  elec¬ 
tromechanical  device  encodes  the 
signal-conveying  information  con¬ 
tained  by  the  punched  holes  of  the 
tape. 
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Voltage-Controlled 
Bootstrap  Generator 

By  combining  a  flip-flop  and  a  bootstrap  sweep  generator,  the  output  pulse 
length  can  be  varied  by  a  d-c  bias  or  control  voltage 


By  JOHN  B.  PAYNE  III,  Ilughea  Aircraft  Company,  Culver  City,  California 


PHANTASTRON  CIRCUITS  are  used 
to  generate  sweep  signals,  gat¬ 
ing  pulses  and  time  delays.  The  cir¬ 
cuits  are  popular  because  they  are 
simple  and  reliable.  Bootstrap 
sweep  circuits  can  be  made  to  gen¬ 
erate  the  same  type  of  waveforms 
as  the  phantastrons  and  they  have 
a  further  advantage:  the  bootstrap 
circuits  can  be  transistorized. 

A  typical  phantastron  circuit, 
sudh  as  that  shown  in  Fig.  1,  cannot 
be  duplicated  with  any  single  tran¬ 
sistor  available  today.  The  charac¬ 
teristics  necessary  for  phantastron 
operation — sharp  cutoff  with  both  flf, 
and  Qt  grids — are  available  in  such 
tubes  as  the  6AS6,  5915,  etc.,  but 
not  in  transistors. 

Definite  savings  in  size,  weight 
and  power  are  realized  when  tran¬ 
sistors  are  used  in  bootstrap  cir¬ 
cuits.  The  multipurpose  bootstrap 
circuit  uses  a  minimum  number  of 
transistors  yet  generates  several 
waveforms.  One  output  is  a  rec¬ 
tangular  pulse  or  gate  whose  dura¬ 
tion  is  directly  proportional  to  the 


level  of  the  input  control  signal.  A 
second  waveform  is  a  sweep  with 
constant  slope  but  controllable  am¬ 
plitude  or  duration.  In  addition,  a 
highly  linear  sweep  with  a  variable 
slope  can  be  obtained. 

Circuit  Operation 

The  basic  circuit  consists  of  a 
bootstrap  sweep  circuit  coupled  to 
a  binary  flip-flop,  shown  in  Fig.  2A. 
The  coupling  is  such  that  the  bi¬ 
nary  is  reset  when  the  output  sweep 
voltage  reaches  a  specified  level. 
This  level  F,  is  variable,  and  thus 
the  amplitude  of  the  sweep  can  be 
changed.  Because  the  slope  of  the 
output  wave  is  not  a  function  of  the 
control  voltage  the  duration  of  the 
wave  is  also  controlled  by  this  volt¬ 
age.  Since  the  gate  output  signal 
and  the  sweep  signal  are  comple¬ 
mentary,  the  duration  of  the  gate  is 
the  same  as  the  duration  of  the 
sweep,  and  thus  controllable  by  V,. 

The  basic  bootstrap  sweep  cir¬ 
cuit  in  Fig.  2A  consists  of  transis¬ 
tor  Q,  and  its  associated  compo- 


FIG.  1 — ScrMO-couplad  phontotlron  circuit 
tuppliat  Ht  own  goto  oftor  boing  triggorod 


nents  R„  Rj,  C„  C,  and  D,.  The  ob¬ 
ject  of  the  circuit  is  to  produce  a 
constant  charging  current  to  C„ 
thereby  producing  a  linear  rise  in 
voltage.  At  the  beginning  of  the 
sweep,  Q,  is  saturated,  the  charge 
on  C,  is  zero,  the  emitter-to-ground 
voltage  of  Q,  is  zero  and  C,  is 
charged  up  to  V„.  Capacitor  C,  has 
to  be  large  compared  to  C„  such 
that  it  loses  very  little  of  its  charge 
during  the  sweep  period.  Operation 
of  the  circuit  is  such  that  C,  can  be 
considered  to  be  a  battery. 

As  the  voltage  across  C,  rises,  the 
emitter  voltage  of  Q,  increases  by 


FIG.  2— Bootstrap  circuit  it  coupled  with  flip-Bop  to  give  vorioblo,  controllable  sweep  (A).  A  highly  linear  version  of  the  circuit  has  constant 
amplitude  output  end  uses  an  extra  transistor  in  the  Darlington  connection  (B) 
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the  same  amount,  since  the  voltaRe 
Rain  is  almost  unity.  Because  the 
charRe  on  C,  chanRes  very  little,  the 
voltaRe  across  C,  chanRes  very  little 
and  the  voltaRe  at  point  B  rises  by 
the  same  amount  as  the  voltaRe  at 
point  C.  Point  B  therefore  rises 
above  V,r  but  diode  D,  blocks  cur¬ 
rent  flow  to  V„.  Since  points  A,  B 
and  C  all  rise  in  voltaRe  by  the  same 
amount,  the  voltaRe  drop  across  R, 
is  constant;  therefore  charRinR 
current  to  C,  remains  constant  and 
output  voltaRe  rises  linearly. 

The  charRinR  current  will  not  be 
exactly  constant  because  of  sec¬ 
ondary  effects;  the  base  current  to 
Q,  chanRes  sliRhtly,  the  emitter- 
follower  Rain  is  not  exactly  unity, 
and  C,  does  lose  a  little  charge.  All 
these  effects  are  small. 

Flip-Flop 

Transistors  Q,  and  of  Fig.  2A 
are  connected  as  a  binary  flip-flop 
with  Dj,  D„  R„  and  C,  as  feedback 
for  self-gating. 

Prior  to  any  trigger  pulse,  Q.  is 
saturated,  with  its  collector  voltage 
approximately  zero.  Diode  D,  acts  to 
discharge  C/  and  clamp  it  to  ground 
potential ;  Q,  is  biased  to  cutoff 
through  the  voltage  divider  formed 
by  R,-Rr.  and  its  collector  voltage  is 
high,  thus  holding  Q,  saturated. 
Voltage  V,  holds  Q,  cut  off.  At  room 
temperature,  the  voltage  V,  and 
resistors  R,  and  i?-,  can  be  elimi¬ 
nated;  they  are  required  at  high 
temperatures,  however.  If  silicon 
transistors  are  used,  the  hold-off 
circuits  can  be  eliminated  even  at 
high  temperature. 

The  circuit  is  triggered  by  a 
negative  pulse  arriving  at  the  base 
of  Q,  driving  this  transistor  to  cut¬ 
off  and  throwing  Q,  into  saturation, 
with  C,  acting  as  a  speed-up  capaci¬ 
tor.  The  collector  of  Qj  rises,  D,  is 
back-biased  and  the  top  of  C,  is  no 
longer  grounded  but  is  free  to  be 
charged  through  /?,. 

The  voltage  drop  across  R.  in- 


FIG.  3— Th«  length  of  the  gate  it  varied 
ever  a  large  span  by  controlling  the  bias 
voltage 


EQUATIONS  OF  SWEEP  TIMING 
CIRCUIT 

The  voltage  across  C,  is  given  by 


where  t  =  (2 

111 

The  rate  of  change  of  voltage 
across  C,  is 


=  (voltt?/8ec) 

'  I 


The  slope  of  the  output  sweep  is 
V,,/R,  C,  in  volts  per  second;  sweep 
amplitude  is  gate  time,  which 
is  also  the  duration  of  the  sweep  is 

R.  c,  vyv„. 


creases  linearly  until  the  sweep 
voltage  reaches  V^,  at  which  time 
Dj  is  forward  biased,  driving  the 
base  of  Qj  positive.  Zener  diode  D, 
is  shunted  across  C,  to  insure  that 
Qj  is  driven  into  saturation  if  the 
charge  on  C,  should  become  greater 
than  the  maximum  sweep  voltage. 
The  Zener  voltage  should  be  less 


than  V„  but  at  least  as  large  as  the 
maximum  sweep  amplitude  re¬ 
quired.  As  soon  as  Qj  starts  to  con¬ 
duct,  the  flip-flop  will  return  to  its 
initial  conditions,  in  which  the  col¬ 
lector  voltage  of  Q,  goes  to  zero  and 
discharges  C,  through  D,.  Diode  D, 
provides  a  low  impedance  path  to 
ground  for  C,  to  recharge  quickly 
to  V„.  The  bootstrap  sweep  circuit 
is  much  less  sensitive  to  changes  in 
repetition  rate  because  of  the  path 
provided  by  D^. 

Circuit  Waveforms 

By  varying  Va,  the  sweep  and 
gate  lengths  can  easily  be  changed. 
The  circuit  of  Fig.  2A  was  tested 
for  various  values  of  Va  to  deter¬ 
mine  the  effect  on  gate  length,  with 
the  results  shown  in  Fig.  3.  Wave¬ 
forms  for  two  different  values  of 
Va  are  shown  in  Fig.  4A  and  4B, 
which  show  both  the  gate  and  the 
ramp  functions. 

Although  the  linearity  is  ex¬ 
tremely  good,  as  is  shown  in  more 
detail  in  Fig.  4C,  it  can  be  improved 
further  by  adding  another  transis¬ 
tor  to  Q,  in  the  Darlington  connec¬ 
tion,  as  is  done  in  the  circuit  of 
Fig.  2B.  The  linearity  that  this  ex¬ 
tra  transistor  gives  is  shown  in 
Fig.  4D,  which  can  be  compared 
with  Fig.  4C  by  sighting  along  the 
page  or  by  comparing  with  a 
straight  edge. 

A  pedestal  on  the  sweep,  as  in 
Fig.  4E,  can  be  obtained  by  adding 
a  Zener  diode  between  C,  and 
ground,  as  D,  in  Fig.  2B.  The  am¬ 
plitude  of  the  pedestal  will  be  equal 
to  the  Zener  voltage. 

If  a  fixed  sweep  amplitude  is  de¬ 
sired,  the  circuit  can  be  simplified 
somewhat.  Thus  Fig.  2A  is  simpli¬ 
fied  by  replacing  Dj,  D„  C„  R^,  and 
Va  by  Zener  diode  D,,  as  in  Fig.  2B. 
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(A)  (B)  (C)  (D)  fE) 

FIG.  4— Wavoforms  of  tho  bootstrap  gonorator.  (A)  and  (B)  show  tho  offoct  of  tho  control  vohago  Va  on  tho  goto  and  ramp  outputs.  (C)  Is 
an  enlargomont  of  tho  ramp  of  Fig.  2A,  (D)  for  Fig.  3B,  showing  the  increase  in  linearity  obtained  from  the  Darlington  connection.  Ramp 
function  on  a  pedestal  is  shewn  in  (E) 
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VISIT  BOOTH  NO.  2535  AT  THE  I.R.E.  SHOW 


CINCH  SOCKET 
^  FOR  THE  RCA 
NUVISTOR  TUBE 


Low  insertion  force  and  contact 
protection  •••  require  minimum 
space.t.fullfilling  every  re« 
quirement  for  miniaturized 
equipment 


ELECTRICAL  RATINGS: 


No.  133  65  10  001 


VOLTAGE  BREAKDOWN: 

AC  RAAS 

DC 

Sea  lovel  (adj.  terminals) . . 

...  1600 

2600 

Sea  level  (to  ground) . . 

...  1800 

3000 

Altitude  3.4  in.  hg.  (adj.  terminals) 
50,000  ft . 

...  500 

800 

Altitude  3.4  in.  hg.  (to  ground) . . 

...  600 

900 

VOLTAGE  RATINGS: 

Seal  level  (adj.  terminals) . 

. . .  550 

850 

Sea  level  (to  ground) . 

...  600 

1000 

Altitude  3.4  in.  hg.  (adj.  terminals) 
50,000  ft . 

...  160 

250 

Altitude  3.4  in.  hg.  (to  ground) . 

...  200 

300 

RECOMMENDED  WITHSTANDING  VOLTAGE: 

Seat  level  (ad;,  terminals) . 

...  1200 

1500 

Sea  level  (to  ground) . 

...  1300 

1600 

Altitude  3.4  in.  hg.  (adj.  terminals) 
50,000  ft . 

. . .  350 

600 

Altitude  3.4  in.  hg.  (to  ground) . 

. . .  450 

700 

Current  Rating: 

1 

ampere 

ACTUAL 

SIZE 


Contact  Resistance:  -  0.05  ohms  Maximum 

Insulation  Resistance:  50,000  Megohms  Minimum 

Capacitance: 

Between  one  contact  and  all  other 

conducting  parts.  .25  mmf  Maximum 

Electrical  *ests  performed  in  accordance  with  EIA 
Standard  RS-167, 


No.  133  65  10  001 


The  socket  provides  two  slots  of 
different  widths  mating  with  two 
corresponding  legs  depending  from  the  metal  envelope  of 
the  tube  to  index  the  tube  and  socket  contacts.  As  a  result 
the  tube  can  be  inserted  by  feel  only  and  it  is  impossible  to 
insert  the  tube  incorrectly  or  damage  the  contacts.  The 
socket  saddle  provides  spring  elements  that  engage  with  the 
depending  legs  of  the  tube  envelope  thus  grounding  the 
envelope  to  the  panel. 

The  socket  body  is  of  low  loss  phenolic  insulation.  Type  MFE. 
The  saddle  is  of  cold  rolled  steel,  cadmium  plated.  The  con* 
tacts  are  of  copper  alloy  with  cadmium  plating. 

Although  the  contact  tails  are  of  sub-miniature  size,  an  ample 
slot  is  provided  for  ease  of  soldering  connecting  leads. 


>1  The  socket  fits  Into  a  .484  diameter  hole 

with  two  slots  as  shown  below,  and  the  two 
'  legs  of  the  socket  that  fit  into  these  slots 

RCA  under  side  of  the  panel, 

NUVISTOR  TUM  holds  the  socket  securely  in  place. 


I 

17^ 

E _ 1 _ 

Cinch  Manufacturing  Company 

1026  South  Homan  Avo.,  Chicago  24,  Illinois 
Division  of  Unitod-Corr  Foslonor  Corporation,  Boston,  Moss. 


Contrally  localod  plants  at 
Chicago,  Illinois;  Sholbyvillo, 
Indiana;  City  of  Irtduttry, 
California;  St.  lovls,  Missouri 


CIRCLE  179  ON  READER  SERVia  CARO 


0  >  HELIX  DIA  (TO  CONOuaOR 
CENTER) 


C  •  HEUX  CmCUNFERENCE 


a  •  PITCH  «N6LE 


L  •  I  TURN  LENGTH  • 

S  >  TURN  SPACING  >  C  TAN  • 


NUMBER  or  TURNS 


A  •  AXIAL  length  •  xS 


d  •  CONDUCTOR  DIA 


«  >  GROUND  PLANE 


ELECTRONICS  REFERENCE  SHEET 


Helical  Antenna  Chart 


Gain  and  beamwidth  can  be  obtained  with  one  setting  of  straightedge 


By  HANS  SCHARLA-NIELSEN  and  PAUL  H.  MOORE,  Radia.tion,  Inc.,  Melbourne,  Florida 


NOMOGR.4PH  presented  in  Fig.  1 
is  a  mechanization  of  the  axial 
mode  helical  antenna  design 
equation  G  =  8.76  +  10  log  [CC/ 
?iS/\].’  The  gain  is  relative 
to  a  linearly  polarized  isotropic 
antenna  and  holds  for  a  =  12.5 
deg,  fli  >  0.8  X  and  d  0.02  X. 
These  terms  are  defined  in  Fig.  2. 


As  a  first  example,  consider  a 
helix  measuring  69.5  in.  in  axial 
length  from  the  ground  plane, 
with  a  diameter  of  6.7  in.  and  a 
turns  spacing  of  4.6  in.  The  gain 
at  527  Me  is  found  as  follows. 
Get  number  of  turns  by  dividing 
A  by  S,  thus  n  =  15.1.  The  free 
space  wavelength  at  527  Me  is 


22.4  in.,  so  the  helix  diameter 
is  0.3  wavelength.  Connecting  the 
values  of  n  and  D  indicates  a 
gain  of  13.3  db.  Add  3  db  for  the 
gain  relative  to  a  circularly 
polarized  radiator  and  subtract 
2.2  db  for  the  gain  relative  to  a 
dipole.  The  half-pow'er  beam- 
width  is  32  deg. 

For  the  second  example,  con¬ 
sider  that  a  design  is  required 
for  a  helical  beam  antenna  hav¬ 
ing  a  minimum  gain  of  8  db  over 
the  216  to  260  Me  telemetry 
band.  Diameter  is  to  be  held  to 
a  minimum.  The  lowest  gain  oc¬ 
curs  at  the  lowest  frequency,  or 
when  the  diameter  is  the  small- 
e.st  fraction  of  a  wavelength. 
Connecting  0.25  on  the  D  scale 
with  8  db  on  the  G  scale  indicates 
an  axial  length  of  approximately 
1.37  X.  The  gain  at  the  high  end 
of  the  band  is  found  by  multiply¬ 
ing  the  diameter  (0.25  X)  and  the 
length  (1.37  X)  by  the  ratio  of 
the  high  to  the  low  frequencies 
(1.2).  Diameter  D  then  becomes 
0.3  X  and  the  length  becomes  1.65 
X.  Connecting  these  points  indi¬ 
cates  a  gain  of  10.4  db. 


References 

(1)  J.  D.  Kraus,  Helical  Beam  An¬ 
tenna  Desipn  Techniques.  Comjiiunica- 
tions,  2»,  p  fi,  Sept.  1949. 


Example  z 


FIG.  2— Definitions  of  helical  antenna 
symbols 


FIG.  1— Nomograph  for  determining  antenna  gain  and  beamwidth 
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vinvu  tit  WI1  UMWCK  aCKVIU  VAKD 


SIZE  8-SERVO 

TACHOMETER 

TYPE  SJ7HLZ7-4 

High  Performance 

plus  Low  Tachometer  Power 

This  small  motor  tachometer  features  high 
torque  oiilpiit  per  watt  input  and  excellent 
signal  to  noise  ratio.  It  is  an  ideal  choice  for 
those  applications  where  space  is  limited  yet 
the  high  performance  and  reliability  of  a 
precision  damping,  motor  generator  is  re¬ 
quired.  Other  BuOrd  Sire  8  motors,  tachom¬ 
eters  and  gearhead  units  are  available,  built 
to  E.A.n.'s  high  standards  as  well  as  to 
meet  specific  customer  requirements. 

TYPICAL  CHARACTERISTICS 
GENERAL:  Frequency,  400  c.p.s.  •  Rotor 
Inertia,  1.2  gm.cm.*  •  Torque  at  Stall,  0.S4 
or.  in.  •  Oper.  Temp.  Range,  —55*  to  150*  C 
•  Weight,  2.8  or. 

MOTOR:  Motor  Voltage  (fixed  &  control 
phases),  26  •  Power  (Stall),  2.5  Watts  i 
GENERATOR:  Excitation,  26v,  400  c.p.s.  • 
Power(Stall),  1.5  Watts  •  Output  at  0  RPM, 
0.010  V.R.M.S.  •  Output  Voltage,  250  Mv/ 
1000  RPM  •  Signal  to  Null  Ratio,  25/1  at 
1000  RPM 

Writ*  for  comploio  Technical  Oafq; 
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Eastern  Air  Devices'  contribution  to  systems  design  is  the  science  of 
rotation.  This  concept  represents  the  basic  engineering  and  production 
approach  of  a  company  whose  products  are  specified  everywhere  to 
meet  the  critical  performance  and  reliability  requirements  of  today's 
systems  . . .  tomorrow's  designs.  Eastern  Air  Devices'  product  line  —  the 
most  complete  and  diversified  in  the  industry  today  —  and  the  company's 
new  developments  in  bearing  life,  high  temperature  insulations,  oxidation 
protection  . . .  reflect  the  technical  confidence  developed  during  1 8  years 
in  the  application  of  the  many  sciences  of  rotation.  At  Eastern  Air  Devices 
you  are  assured  of  a  I960  scientific  approach  to  the  application  of 
rotating  electrical  components  . . .  whether  yoe 
select  from  the  standard  line  or  order  special  designs. 


EASTERN  AIR  DEVICES,  INC. 

Subsidiary  of  Norbute  Corporation  •  Dover,  New  Hampshire 


INDUCTION  MOTORS  •  SERVO  MOTORS  •  HYSTERESIS  MOTORS 
INTEGRATING  TACHOMETERS  AND  MOTOR  TACHOMETERS  •  BLOWERS 
INERTIAllY  DAMPED  SERVO  MOTORS  •  TORQUE  MOTORS  •  FANS 
DAMPING  MOTOR  TACHOMETERS  *  GEAR  MOTORS  •  ALTERNATORS 
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RESEARCH  AND  DEVELOPMENT 


Dual-Frequency  Oscillator  Design 

By  LEONARD  KLIENBERG,  Research  &  Development  Lab,  Gulton  Industries,  Inc.,  Metuchen,  N.  J. 


1 — ; 

L  1 

u 

r 

P.C 

G,B 

K.E 


P»PLATE,C=COLLECTOR 
G'GRID  ,B>  BASE 
K*CATHODE  ,  E*  EMITTER 
(A) 

FIG.  1— Generalized  duakfrequency  ozcillator  it  shown  at  (A).  Lower  of  two  frequencies 
it  produced  by  Hartley  oscillator  at  (B)  and  by  Colpitts  oscillator  at  (C) 


Oscillators  capable  of  oscillating 
at  two  different  frequencies  simul¬ 
taneously  provide  outputs  that  are 
a  linear  addition  of  two  sine  waves. 
Frequency  ratios  of  20:1  have  been 
obtained,  and  the  two  output  fre¬ 
quencies  need  not  be  harmonically 
related. 

Theory 

Qualitative  operation  of  the  os¬ 
cillators  is  relatively  simple  to 
understand,  but  quantitatively  they 
are  quite  difficult.  Synthesis  of 
the  circuit  is  much  simpler  than 
analysis. 

The  generalized  dual-frequency 
oscillator  configuration  is  shown  in 
Fig.  lA.  Neglecting  effects  of  the 
active  element,  oscillator  frequency 
is  Zt  +  Zt  +  Z,  =  0.  The  circuits 
in  Fig.  IB  and  1C  are  simultaneous 
dual-frequency  oscillators. 

The  circuit  shown  in  Fig.  2A  is 
a  conventional  Hartley  oscillator 
and  that  in  Fig.  2B  is  a  Colpitts 
oscillator.  If  capacitors  and  induc¬ 
tors  were  interchanged,  the  Hart¬ 
ley  oscillator  would  become  a  Col¬ 
pitts  oscillator  and  the  Colpitts 
oscillator  would  become  a  Hartley 
oscillator.  Two  networks  capable  of 
appearing  capacitive  at  one  fre¬ 


quency  and  inductive  at  another  are 
shown  in  Fig.  3. 

Design 

Assume  two  properly  designed 
single-frequency  oscillators,  a 
Hartley  and  a  Colpitts.  Angrular 
velocity  at,  of  the  Hartley  oscillator 
is  less  than  angular  velocity  at.,  of 
the  Colpitts  oscillator.  A  network 
configuration  is  required  that  ap¬ 
pears  as  a  Hartley  oscillator  at  tu, 
and  as  a  Colpitts  oscillator  at  at,. 
These  conditions  are  satisfied  in 
Fig.  IB. 

At  ai„  network  LaCa  appears  as 


T 


(A)  (B) 

FIG.  2— Hartley  oscillator  (A)  and  Colpitts 
(B) 

L,;  and  at  at„  it  appears  as  C,.  Net¬ 
work  L«C*  appears  as  C,  at  at,  and 
L,  at  at,.  Network  LrCc  appears  as 
L,  at  at,  and  as  C,  at  at.,. 

The  equations  for  circuit  values 
are: 


Electrostatically  Focused  TWT 


One-watt  twt  is  one  of  many  developments  to  be  shown  at  the  1960  International  IRE 
convention.  Developed  by  Huggins  Laboratories,  it  operates  over  the  range  of  SOO  to 
1,000  Me  with  minimum  small-signal  gain  of  28  db 


(  —  1  ‘ui\La)  +  a)\C  A  =  —  l/«iLiand 
(  —  1  ouLa)  +  attf  A  =  ‘•'tCj: 

atxIjB  —  (l/  «iCfl)  =  —  \/ai,C,  and 

atiL.  B  —  (\/  wjC  b)  —  ivj/.'j : 

(  —  \/ai\Lc)  "I"  aiiC'c  =  —  1  wi/yj  and 
(  —  1  at]Lc)  +  attLc  =  (tfiCi. 

The  dual-frequency  oscillator  in 
Fig.  1C  is  for  at,  greater  than  at,. 
The  equations  are: 

atiLo  —  (1  atiC o)  =  aiiL,  and 

ottLr,  —  (l/wjCo)  =  —  l/oijCi; 

(  —  l  .'aiiLfi)  bixC g  =  aiiCi  and 
(  —  l/atjLg)  -j-  =  —  l/aiiLtl 

atiLg  —  (l  /coiCir)  =  (viLi  and 

atiLg  —  (l/ajiCir)  =  —  l/o(jC,. 

The  number  of  frequencies  at 
which  an  oscillator  can  oscillate 
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^  GUARANTEED  DESIGN  CENTER 

VALUES  OF  ALL  MAJOR  PARAMETERS 


y  GUARANTEED  MIN-MAX  LIMITS 
FOR  ALL  MAJOR  PARAMETERS 


^  GUARANTEED  UNIFORMITY  OF 
EVERY  LOT 


And  there’s  still  another.  For  a  nominal  additional 
charge  any  specific  electrical  design  characteristic 
will  be  100%  guaranteed  not  to  exceed  its  distribu¬ 
tion  limits.  These  guarantees  add  up  to  a  marked 
upgrade  in  circuit  design  accuracy  . . .  high  reliabil¬ 
ity  in  operation  .  .  .  and  consistent  repeat  perform¬ 
ance.  In  specifying  the  Tung-Sol  2N1313  high  speed 
switching  transistor,  you’re  selecting  a  transistor 
which  features  an  ideal  balance  of  the  most  wanted 
characteristics  as  revealed  by  a  survey  of  computer 
designers.  You’re  also  choosing  a  transistor  which 
offers  improved  performance  at  lower  cost  over  most 


of  today’s  popular  computer  types. 

The  2N1313  is  designed  to  meet  vigorous  military 
environmental  standards.  It  features  “Thermal 
Bond’’  construction,  exclusive  with  Tung-Sol.  The 
transistor  junction  tab  is  securely  joined  to  the  base 
of  the  transistor.  The  bonding  material  provides 
high  heat  dissipation  while  maintaining  complete 
base-to-case  electrical  isolation. 

Tung-Sol  Electric  Inc.,  Newark  4,  N.  J.  sales 

OFFICERS:  Atlanta,  Ga.;  Columbus,  Ohio;  Culver  City,  Calif.; 
Dallas,  Texas;  Denver,  Colo.;  Detroit,  Mich.;  Irvington,  N.  J.; 
Melrose  Park,  III.;  Philadelphia,  Pa.;  Seattle,  Wash.; 
Montreal,  Canada. 


Absolut*  Maximum 
Ratings  (@  2S  C) 

BVcbO . 

BVebo . 

BVcex  (Vbe  =  0.1V) 

BVceo . 

Ic  (continuous) _ 

I B  (continuous) _ 


Typical  Charactoristlos  (@  2B"C) 


Condition 


,-30  Volts 
.-20  Volts 
.-20  Volts 
.-15  Volts 
.400mA 
.50mA 

•65°C  to-|-100°C 
.ISOmW 


(t|  +  to)  ('!»• 


[Ill  (turn  on  current  to 
baM)~  1mA 
I  Ib2  (turn  off  current) 

1  B  imA 
Ic  —  10mA 


tt  (stora(e) 
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simultaneously  is  not  limited  to 
two.  Three  single-frequency  oscil¬ 
lators  could  also  be  combined  to 
form  a  triple-frequency  oscillator. 
It  would  combine  a  Hartley  oscil¬ 
lator  at  cu„  a  Colpitts  at  to.,  and  a 
Hartley  at  w,.  Three-element  net¬ 
works  would  appear  as  Cu  at  o>„ 


4? 


'S  ^  =  Cm  ("2) 


U|  >  Wg 


=  Ly  (  «j  J 

W|  <  U2 

“  Cy  (  Wg) 

(B) 


FIG.  3— Networks  appear  capacitive  at  one 
frequency  and  inductive  at  the  other 


at  oia  and  at  to^  ^  or  at 
to\f  Cgji  at  tO'2  and  at  to^. 

In  the  dual-frequency  oscillator, 
adjustment  or  control  of  either  of 
its  operating  frequency  is  difficult 
because  the  value  of  each  com¬ 
ponent  in  the  circuit  is  a  function 
of  the  two  frequencies. 


Thin-Film  Memories 


Available  in  series,  shunt  and  relay  types,  Airpax 
Miniature  Magnetic  Circuit  Breakers  are  stocked 
in  DC,  60  and  400  CPS  models.  Current  ratings 
are  from  0.05  to  10  amperes.  Trip  action  can  be 
instantaneous  or  delayed  depending  on  the  cir¬ 
cuit  requirement.  These  Circuit  Breakers  are  also 
available  in  2  and  3  gang  assemblies,  in  any 
combination,  for  interlock-circuit  protection. 


Ask  for  Bulletins  B-07  and  B-I6 

I 


liljl 

'  ^  p  o  ^ 

CAMBRIDGE  DIVISION  CAMBRIDGE,  MARYLAND 


Eoch  of  64  magnetic  thin  film  dots  on 
2-inch  square  gloss  contains  one  piece 
of  information.  Minneopolis-Honeywell 
scientists  hove  placed  os  many  os  1,024 
dots  on  some  size  gloss  hoping  to  re¬ 
place  ferrite  core  memories  like  that 
shown  at  left 


ARP 


CIRCUIT 

BREAKER 


POSITIVE  PROTECTION 


84  CIRCLE  184  ON  READER  SERVICE  CARD 


MARCH  11,  1960  •  ELECTRONICS 


tilQTRONICS  •  MARCH  11,  1960 


CIRCLE  183  ON  READER  SERVICE  CARD  183 


Race  Car  Crew  Tests 
Biomedical  Gear 

Biomedical  instrumentation  sys¬ 
tem  could  telemeter  physical  and 
emotional  reactions  of  spacemen 
back  to  earth.  Norair  division  of 
Northrop  is  testing  such  a  system 
on  a  racing  car  crew  at  speeds  up  to 
170  mph.  Jay  Chamberlain,  1957 
Le  Mans  road  race  winner,  carried 
the  astronautical  instruments  in  a 
racing  car  to  give  the  system  its 
first  test  on  a  human  under  pro¬ 
longed  stress. 

The  system,  developed  in  coop¬ 
eration  with  Litton  Industries,  is 
being  designed  to  give  ground- 
ba.sed  flight  surgeons  instant  and 
continuous  readings  of  physical  and 
emotional  condition  of  astronauts 
during  space  flights.  Riding  with 
Chamberlain,  and  also  instru¬ 
mented,  was  a  Norair  photographer. 
Instrumenting  both  men  provided 
a  comparison  between  reactions  of 
a  novice  and  those  of  a  person  ac¬ 
customed  to  danger. 

Electrodes  on  the  men  were  con¬ 
nected  to  in.struments  that  recorded 
pulse,  breathing,  heart  and  brain 
reactions.  Galvanic  skin  resistance, 
one  of  the  readings  used  in  lie  de¬ 
tector  tests,  was  also  used  to  indi¬ 
cate  emotional  changes. 

Accelerometers  measured  for¬ 
ward  and  lateral  acceleration  of  the 
car,  and  a  photoelectric  circuit  re¬ 
corded  driveshaft  rpm  to  give  ex¬ 
act  speed  readings.  Coordination  of 
this  information  with  the  biomedi¬ 
cal  readings  provided  data  on 
reactions  at  any  speed  or  in  emer¬ 
gencies  such  as  skids  (lateral  accel¬ 
eration). 

Immediately  after  the  track  runs, 
the  tape-recorded  information  was 
processed  on  data  reduction  e<iuip- 
ment. 

Supplementing  the  Litton  bio- 
paeks,  which  pick  up  and  amplify 
body  reactions,  were  Ampex  air¬ 
borne  flight-test  recorders.  During 
space  flights,  only  the  bio-pack 
would  be  in  the  space  vehicle.  No 
air  is  miniaturizing  it  to  fit  in  an 
underwear  vest  worn  by  an  astro¬ 
naut.  Connected  to  the  space  vehicle 
power  supply  and  telemetering  sys¬ 
tem,  it  would  transmit  continuous 
readings  to  recording  and  monitor¬ 
ing  equipment  on  the  ground  for 
immediate  observation  and  later 
analysis. 


This  remarkablyS^jinpact  transistorized  power  supply 
provides  a  highly  reguHifed  continuously  variable  output 
for  all  battery  voltage  ranges.  Despite  its  low  cost,  it 
has  a  number  of  outstandfrif  , features  which  result  in 
rugged  performance  and  convenience  of  operation. 

There  is  a  vernier  control  which  permits  fine  adjust¬ 
ment  of  the  output  voltage.  Outputs  are  isolated,  and 
either  terminal  may  be  grounded,  or  units  can  be 
“stacked”  for  higher  voltage  operation.  T^wmostatic 
monitoring  of  the  transistor  base  temperatures  prevents 
thermal  run-a-way  and  damage  to  the  unit  or’  external 
circuit.  A  unique  current  limiter  circuit  protects  against 
transient  overloads.  The  current  limiter  is  also  contin¬ 
uously  adjustable  which  permits  pre-set  currents  to  be 
fed  to  the  external  circuitry.  The  unit  is  equipped  with 
a  front  panel  meter  for  monitoring  both  the  output  volt¬ 
age  or  output  current. 

Additional  features  include  low  power  consumption, 
light  weight  and  accessible  location  of  all  components. 


SPECIFICATIONS! 


Model  Designation 


TR436M 

4-36  VOC  (divided  into  4  ranges) 

0-500  mitliamperes 

Less  than  0.15%  or  15  millivolts  change 
for  105-125  VAC  input,  60-400  cps 
Less  than  0.05%  or  15  millivolts  change, 
no  load  to  full  load 
.Less  than  2  millivolts 


Output  Voltage 


Output  Current 


Line  Regulation 


Load  Reguiation 


Model  TR436M  —  Price  (FOB  Factory)  $135.00 


Set  these  Products  at  the  i960  i.r.e.  conveittion  Booth  No.  2910-2020 
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COMPONENTS  AND  MATERIALS 


^ide/MuxtuHujdt 


New  damping  material,  developed  to  reduce*  structural  response  to 
white  noise,  is  examined  by  R.  C.  Henshow,  Lord's  manager  of 
operations,  after  evaluation  test.  Panel  is  constructed  of  a  special 
broad-temperature-range  elastomer  sandwiched  between  metal 
sheets,  and  bonded  to  them.  These  structures  are  available  in  sec¬ 
tions  or  laminated  panels  which  may  be  added  to  existing  hardware 


Internally-damped  cantilever  beam  (right)  and  conventional  alum¬ 
inum  beam  (left)  tuned  to  the  some  frequency  are  examined  by  J. 
Rusicko,  development  engineer,  and  E.  Pietx,  President  of  Barry. 
Their  damped  beams  utilize  viscoelastic  materials  sondwiched  be¬ 
tween  metal  plates.  These  techniques,  which  now  help  solve  missile 
vibration  problems,  will  be  explained  at  the  coming  IRE  show 


How  Built-In  Damping  Stills  Vibration 

By  MICHAEL  F.  TOMAINO,  Associate  Editor 


...  as  qxdet  you  shall  be 
as  halcyons  brooding  on  a 
winter’s  sea. 

Dryden 

An  ancient  legend  tells  of  a  mythi¬ 
cal  bird,  called  the  halcyon,  that 
could  calm  the  violent  motion  of 
the  waves  when  floating  on  the 
stormy  waters  during  nesting  time 

One  of  the  most  vexing  problems 
of  space-age  electronics  is  the 
search  for  a  modern  halcyon  that 
can  control  the  violent  wave  mo¬ 
tions  imposed  on  sensitive  electron¬ 
ics  by  de.structive  vibration  and 
jostling  cau.sed  by  high  frequency 
accelerations  transmitted  to  criti¬ 
cal  components. 

Without  proper  resonant  vibra¬ 
tion  control,  it  would  be  .senseless  to 
go  on  designing  delicate  electronic 
components  only  to  have  them  shat¬ 
tered  into  disuse. 

Last  week  some  of  the  most 
knowledgeable  vibration  specialists 
in  this  country  were  kept  busy  ex¬ 
plaining  salient  facts  about  mate¬ 


rials  and  fabrication  methods  that 
may  answer  some  of  the  most  diffi¬ 
cult  problems  connected  with  mis¬ 
sile-borne  gear :  How  to  incorporate 
sensitive  electronics  into  dynamic 
systems  so  as  to  drastically  reduce 
resonant  vibrations  throughout  the 
frequency  range  encountered  under 
the  most  severe  environments. 

And  during  the  next  few  weeks 
engineers  will  hear  a  lot  about 
built-in  damping. 

Materials  and  Design 

While  approaches  used  to  avoid 
detrimental  resonance  conditions 
have  been  studied  for  years,  recent 
developments  by  two  vibration 
equipment  manufacturers  are 
showing  electronics  men  how’  to  de¬ 
sign  vibration-resistant  structural 
members  with  high-damping  char¬ 
acteristics  that  are  built  right  into 
the  hardw’are  itself. 

Vibration  specialists  at  Barry 
Controls,  Inc.,  of  Watertown,  Mass, 
are  attacking  detrimental  reso¬ 
nance  by  incorporating  high  energy 


dissipation  mechanism  right  into 
the  load-carrying  structure.  And 
vibration  specialists  of  Lord  Manu¬ 
facturing  Co.,  Erie,  Pa.,  are  offer¬ 
ing  their  own  solution :  a  new  noise 
and  vibration  damping  material, 
with  a  built-in  elastomer,  that  may 
have  important  implications  for  the 
aircraft  and  missile  industry. 

In  the  pa.st  there  have  been  many 
approaches  used  to  attack  reso¬ 
nance:  vibration  isolators;  rigid- 
ization  of  structural  members; 
decoupling  resonating  systems;  de¬ 
tuning  coupled  resonators;  or  using 
high  fatigue-strength  materials. 
But  because  of  the  complex  nature 
of  many  unique  stresses,  these  ap¬ 
proaches  cannot  solve  many  modern 
problems  of  structural  resonance. 

One  of  the  Barry  techniques  in¬ 
corporates  structures  fabricated 
with  a  special  viscoelastic  damping 
medium  sandwiched  between  lami¬ 
nates.  Under  flexural  vibrations, 
the  laminates  slide  relative  to  one 
another  and  produce  a  shearing  of 
the  viscoelastic  medium.  Resonant 
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Sound  &  Alarm 
Sytlom  Cabl«$ 


Control 


Studio  &  Cloiod  Circuit 
Comoro  Coblot 


Hook-Up  Wiro« 


MA-SKC  wms 


Ouplox  Priming  Wirot 


Beldcnl 

WIREMAKER  FOR  INDUSTRY 
SINCE  1902 
CHICAGO  ^ 


Available  from  Stock 

One  Wire  Source  for  Everything 
Electronic  and  Electrical 


magnet  wire  •  leod  wire  •  power  suppi y  cords  •  cord  sets  •  portable  cordage  •  electronic  wire 
•  automotive  replacement  wire  and  cable  •  aircraft  wire  •  electrical  Household  replacement  cords 


Sliioldod  Interconnecting 
Cablet 


300-Ohm  lead-in 


Coll  System  Cablet 


Plastic  Microphone  Cablet 


Industrial  _ i 

Intercom  Cablet 


RG/U  Trontmittisn 
line  Cablet 


Portable  Cordage 


Here  is  Just  part  of  the 

WORLD’S  MOST  COMPLETE  LINE 
of  Electronic  Wire  and  Cablel 
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Assures 


This  damped  itructur*  by  Barry  is  us«d  to 
support  a  countormoasuros  systom  in  a  high 
porformanco  aircraft.  Honoycomb  structuro 
providos  noodod  strength 


response  Is  reduced  by  the  energy 
dissipated  by  this  shearing  action. 
These  will  be  called  rigidamp  struc¬ 
tures.  But  Barry  is  out  to  sell  their 
know-how  rather  than  the  mate¬ 
rials  alone. 

Another  Barry  technique  uses  a 
cell-insert,  rather  than  a  laminated 
construction.  The  basic  member, 
whether  it  be  chassis,  framework  or 
base  support,  contains  a  number  of 
longitudinal  hollow  cells  or  grooves. 
The  Barry  viscoelastic  material  is 
inserted  within  these  hollow 
grooves.  As  in  the  laminated  struc¬ 
ture,  when  the  beam  or  channel  is 
deflected  during  vibration,  the  rela¬ 
tive  motion,  or  slippage,  between 
the  cell  and  insert,  creates  a  visco¬ 
elastic  ahearing  effect.  And  specific 
damping  characteristics  can  be  de¬ 
signed  into  the  member  without 
greatly  affecting  the  physical  shape 
of  the  beam. 

Jn  both  types  of  Barry  construc¬ 
tions,  the  laminations  are  load  car¬ 
rying  members. 

Including  the  Know-How 

According  to  Ed  Johnson,  Vice 
President  of  Barry,  their  company 
is  not  in  the  business  of  selling 
viscoelastic  materials,  nor  are  they 
planning  to  compete  with  aluminum 
people  on  materials.  But  they  are 
definitely  interested  in  taking  their 
know-how,  gained  in  the  area  of 
built-in  damping  and  applying  this 
to  solve  specific  problems  in  elec¬ 
tronics. 

According  to  R.  P.  Thorn,  who 
is  supervisor  of  electronic  mount¬ 
ing  applications  at  Lord,  their 
built-in  damping  techniques  employ 
an  elastomer  (rather  than  a  visco¬ 
elastic  material)  that  is  physically 
bonded  to  the  metal.  This  elastomer 
has  tensile  strength  of  the  same 


HICKORY  BRAND 

Coaxial  Cables 


Hickory  Brand  RF  Cables  consist  entirely  of 
high-quality  components  fabricated  to  uni¬ 
formly  high  standards. 

Conductor  insulation  and  dielectric  material  is 
polyethylene  for  maximum  operating  efficien¬ 
cy,  making  these  cables  especially  adaptable 
to  applications  requiring  high,  very  high  and 
ultra-high  frequencies. 

Typical  examples  of  Hickory  Brand  Coaxial  Cables: 


Dio.  of 
Dielectric 


Nom. 
Overoll 
Dio.  In. 


I  Shielding 
Broid 


RG-8A/U 


Single 

Copper 


RG-9B/U 


Double 

Copper 


Single 

Copper 


RG-13A/U 


Double 

Copper 


RG-17A/U 


Single 

Copper 


RG-59A/U 


RG-74A/U 


Double 

Copper 


All  Hickory  Brand  Electronic  Wires  and  Cables 
are  quality-engineered  and  precision-manu¬ 
factured  to  meet  the  exacting  requirements  of 
the  industry. 


Write  for  complete  information  on  the  full  line  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  OkBLE  CORPORATION,  Hickory,  North  Corolino 
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from 

DALOHM 


better  things  in 
smaiier  packages 


SEE  THESE  NEW  RESISTORS  AT 
BOOTHS  2627-2629  AT  IRE  SHOW 


EIILAR6ED  CUTAWAY  ILLUSTRATION 
Four  Timos  Average  Size 


WW  HW  WIREWOUND 
PRECISION  RESISTORS 

BulH  to  surpass  MII.-ie-B3B 
and  MIL>R-B444 


TWO  TYPES;  WW  prefix  meets  re¬ 
quirements  of  Characteristic  A;  HW  pre¬ 
fix  meets  requirements  of  Characteristic  C. 
Available  with  axial,  radial  or  parallel 
leads  or  lug  terminals. 

•  RESISTANCE  RANGE;  0.1  ohm  to  6  megohms, 
depending  on  type 

•  TOLERANCES;  0.02%,  0.05%,  0.1%,  0.25% 
0.5%,  1% 

•  TEMPERATURE  COEFFICIENT:  .00002  per 
degree  C. 

•  OPERATING  TEMPERATURE; 

Type  WW  -55*  C.  to  125"  C. 

Type  HW  -55"  C.  to  145"  C. 

•  WIDE  SIZE  RANGE;  Sub-miniature, 

5/16"  *  5/64"  up  to  MIL  size  2%"  x  %" 


REQUEST  BULLETIN  R-26D 


TWO  MAJOR  BREAK-THROUGHS  IN 
ENCAPSULATEO  BOBBIN  RESISTOR  OESIGN 

Here’s  How  DALOHM  Achieved  New, 
Long  Lasting  Stability 


1  NEW  TERMINATION^" 

New  TERMINAL  DISC  prevents  break¬ 
age  of  terminating  wire  and  changes  in 
resistance  value  due  to  strain  when  leads 
are  bent  or  subjected  to  outside  mechani¬ 
cal  forces. 

TERMINAL  DISC  is  welded  to  lead  and 
firmly  bonded  to  end  of  bobbin.  Termina¬ 
tion  of  last  pi  winding  can  be  made  at 
any  point  on  periphery  of  TERMINAL 
DISC,  allowing  more  accurate  calibrating. 
This  large  TERMINAL  DISC  provides 
more  welding  area,  thus  insuring  depend¬ 
able  welds, 
ac 

(patent  appllad  for) 

2  NEW  WINDING 
METHOD* 

New  TWIN-DISC  winding  separators  re¬ 
move  need  for  insulating  tape  to  prevent 
shorting  between  pi's. 

TWIN-DISC  separators  make  shorting 
physically  impossible. 


OLD 


METHOD 


>llo«f  tor) 


DALE  PRODUCTS 
INC. 


1300  28th  Ave. 
COLUMBUS, 
NEBRASKA 

ONOI  MO  ON  KAOCR  SaVKI  CARD 


I 


!r* 


1-  Welded  termination 

7.  linger  winding  mandrel  (ceramic)  giving  better  resolu¬ 
tion,  better  heat  dissipation,  higher  values  and  allows  use 
of  larger  wire  diameter 

3.  Lightweight  precious  metal  wiper  with  low  weight-pres.sure 
ratio  provides  best  performance  under  vibration  and  shock 

♦.  “O”  ring  seal  provides  protection  against  humidity,  dust 
and  salt  spray 


5.  Thrust  spring  maintains  constant  position  of  lead  screw 
eliminating  lead  screw  backlash 

6.  Polished  stainless  steel  lead  screw  is  ultrasonically  pol¬ 
ished  for  smooth  operation  and  tong  rotational  life 

7.  Collector  provides  dual  current  path  for  improved 
reliability  and  low  rotational  noise  level 

8.  Wide  selection  of  external  terminal  configurations  is  avail¬ 
able  to  meet  any  requirements 


ALL  MODELS  MEET  FUNCTIONAL  REQUIREMENTS  OF  MIL-R-27208  and  MIL-R-22097 


TYPE  1000  WIREWOUND 
(Compl«t*ly  Sealed) 


Rated  at  2.5  watts 
Resistance  Range  10 

ohms  to  50K  ohms  x  X  jrw 

Standard  Tolerance  5%  ‘'/X 

///  . 

TYPE  1001  WIREWOUND 
(Panel  Mounted) 


Rated  at  1.25  watts 
Resistance  Range  10 
ohms  to  50K  ohms 
Standard  Tolerance  5% 


Some  Models  are  smaller 
than  MIL  Spec,  sizes 

These  T-Pots  are  miniature 
precision  trimmer  potentiomet¬ 
ers,  resistant  to  stringent  en¬ 
vironmental  conditions.  They 
are  ruggedly  constructed  with 
completely  sealed  cases.  A  wide 
selection  of  terminal  configur¬ 
ations  provide  solutions  for  de¬ 
manding  miniaturization  de¬ 
sign  problems. 


SEE  THE  NEW  1200  SERIES  AT 
BOOTHS  2627-2629  AT  IRE  SHOW 


TYPE  7BO  WIREWOUND 
(Complately  Sealed)^ 

TYPE  7B1  WIREWOUND 
(Panel  Mounted)  ^  ' 


Rated  at  2  watts 
Resistance  Range  10 
ohms  to  30K  ohms 
Standard  Tolerance  5% 


Rated  at  1  watt 
Resistance  Range  10 
ohms  to  30K  ohms 
Standard  Tolerance  5% 


DALOHM  TYPE  A10-W  WIREWOUND 

Ruggedly  constructed  miniature  precision  trimmer  potentio¬ 
meter.  Fully  reliable  under  severe  environmental  conditions. 
Four  designs  adaptable  to  demanding  space  requirements  of 
precision  circuits.  Rated  at  1  watt;  Resistance  Range  from 
10  ohms  to  50K  ohms;  Standard  Tolerance  5%. 

DALOHM  TYPE  B11-W  WIREWOUND 

This  miniature  trimmer  potentiometer  is  designed  to  give  ex¬ 
cellent  performance,  for  normal  circuit  problems  where  econo¬ 
my  is  of  prime  importance,  yet  dependable  performance  is  a 


necessity.  It  retains  many  of  the  advantages  of  the  precision 
grade  AlO-W  trimmer.  Rated  at  1  watt;  Resistance  Range 
from  10  ohms  to  lOOK  ohms;  Standard  Tolerance  10%. 

DALOHM  TYPE  C12-W  WIREWOUND 

A  low  cost  miniature  commercial  trimmer  potentiometer  that 
will  give  good  performance  for  many  applications  where  trim¬ 
mer  potentiometers  are  spwified.  It  is  reliable  under  environ¬ 
mental  conditions  found  in  most  commercial  and  industrial 
equipment.  Rated  at  watt;  Resistance  Range  from  10  ohms 
to  20K  ohms;  Standard  Resistance  15%. 


DALE  PRODUCTS  INC. 


irom 


DALOHM 


better  things  m 
smaller  packages 


ENLARGED  CUTAWAY  ILLUSTRATION 
Four  Times  Average  Size 


DALOHM  “T-POTS”  Give 
Excellent  Performances 


Lumatron 


class  as  used  in  Lord’s  vibration 
isolators.  Lord  will  supply  this 
basic  material,  they  will  offer  appli¬ 
cations' assistance,  or  will  supply  a 
completed  system  based  on  cus¬ 
tomer  specifications.  The  Lord  de¬ 
velopment,  designated  as  dyna- 
DAMP,  employs  a  specialized  form  of 
Lord’s  BTR  (broad  temperature 
range)  elastomer  which  maintains 
its  damping  and  environmental  re¬ 
sistance  characteristics  over  the 
range  from  —65  to  250  F.  This  ma¬ 
terial  is  available  in  structural  sec¬ 
tions  or  laminated  panels  which 
may  be  added  to  existing  struc¬ 
tures. 

Applications 

The  most  obvious  possible  appli¬ 
cations  of  both  Barry’s  rigidamp 
and  Lord.’s  dyna-damp  structures 
are  electronic  circuit  bo.ards,  chas¬ 
sis,  shelves,  dust  covers,  aircraft 
parts,  test  fixtures,  missile  skins, 
relays  and  other  parts. 

Several  actual  production  items 
have  been  built  according  to 
Barry’s  techniques.  These  include 
a  mounting  base  for  the  stable  plat¬ 
form.  ia  a  production  ground-to-air 
missile  and  mounting  shelves  for 
electronic  equipment  in  a  high  per¬ 
formance  Navy  aircraft. 

Prime  military  contractors  of 
electronic  gear,  nqw  responsible  for 
defining  fundamental  problems  in 
vibration  for  equipment  they  are 
now  developing,  are  now  drawing 
on  the  problem-solving  abilities 
they  can  buy  from  organizations 
like  Barry  and  Lord. 

The  specific  basis  for  Barry’s 
structural  damping  developments 
was  explained  by  J.  E.  Ruzicka  and 
R.  D.  Cavanaugh.*'*  Description 
and  technical  data  on  Lord’s  sec¬ 
tions  and  panels  are  included  in  a 
report  written  by  R.  P.  Thorne  and 
B.  W.  Campbell.* 

Both  of  these  developments  will 
be  exhibited  and  explained  at  the 
Institute  of  Radio  Engineers  Show, 
March  21-24  at  the  Coliseum,  New 
York  City. 

References 

(1)  J.  E.  Ruzicka  and  R.  D.  Cavanaugh, 
A  New  Method  for  Vibration  laoiation. 
Machine  Deaign,  16  Oct  1958,  Penton 
Pubiishing  Co.,  Cleveland.  Ohio 

(2)  J.  B.  Ruzicka,  New  Design  Techniques 
for  Damping  Structural  Resonances,  26 
Jan  ’60  Barry  Controls,  Inc.,  Watertown, 
Mass. 

(3)  R.  P.  Thorn  and  B.  W.  Campbell, 
Damped  Structural  Sections  and  "Three- 
Ply  Laminates,  Engineering  Report  325, 
1  Oct  1959  Lord  Mfg.  Oo.,  Erie,  Pa. 


fastest  rise  time  of  all 
sampling  oscilloscopes 
fastest  sweep  speeds 
fastest  rep  rates 

and 

highest  sensitivity 


0.4  niMS  rise  time 
0.05  m^s/cm 

to  300  me  w.  model  603  trigger  unit 


up  to  2.5  mv/cm  (30:1  SNR  at  full 

scale  deflection) 

no  critical  adjustments 

complete  line  of  options  and  accessories 


easiest  to  use 
most  versatile 


^  —  ThsK  are 'mors  Lumatroa  Mil- 

jK  n  D  1^  limisgaaecoad  ^mpling  Oacillo- 

tK  I  ww  ^  K  1%  scopes  in  use  jbn  any  other  type 
J  ...  at  RatnMn,  NRL,  Bureau 
f  '  of  Standards,  Tezas  Instruments, 

Transition,  Hughes,  General  Tran¬ 
sistor  and  many  others. 

LUMATRON  -  FIRST  IN  MILLIMICROSECOND  INSTRUMENTS 
See  the  complete  line  of  instruments  for  all  fast  rise  time  applications 
AT  IRE  —  BOOTH  3059  or  write  for  complete  information  and  new 
Millimicrosecond  Engineering  Data  Chart.  E-3. 


Lumatron  Electronics,  Inc.,  116  County  Courthouse  Rd.,  New  Hyde  Park,  L.  I.,  N.  Y. 
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Metallizing  ceramic  cylindert 
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Vertical  Ram  hydrogen  atmosphere  furnace 


I 

Fixture  for  brazing  ceramic 


Eyelet-assembled  modules  lift  off  pallet  after  dip-soldering 


Bottom  view  of  assembly  (left)  and  unit  folded  for  encapsulatioi 


Module  construction  method 
which  borrows  the  assembly  advan¬ 
tages  of  printed  circuits — without 
using  printed  circuits — will  be 
among  the  production  techniques 
discussed  at  the  IRE  National 
Convention  next  week. 

As  reported  by  Leon  Jacobson,  of 
General  Electric  Company’s  Heavy 
Military  Electronics  Dept.,  Syra¬ 
cuse,  N.  Y.,  constructing  modules  on 
a  peg  board  type  pallet  enables  con¬ 
nections  to  be  dip-soldered.  Assem¬ 
bly  is  in  a  single  plane  with  simple 
tools.  Modules  can  then  be  folded 
and  encapsulated  in  molds  or  plas¬ 
tic  shells. 

The  photos  illustrate  how  a  typi¬ 
cal  module  is  made.  The  layout  is 
drafted  twice-size  on  a  0.4-inch 
grid.  Connection  points  are  at  the 
intersections  of  grid  lines.  The  lay¬ 
out  is  photographically  reduced  to 
the  0.2-inch  grid  of  the  pallet  and 
may  be  optically  projected  on  the 
pallet. 

Undersized,  tin-plated  eyelets  are 
placed  in  pallet  holes  at  connection 


Sniaptwlotad  module  it  tize  of  3(  stamp 


points.  Leads  are  inserted  in  the 
eyelets.  Flanges  on  the  eyelets  pre¬ 
vent  them  from  falling  through  the 
pallet.  After  dip-soldering  or  flow¬ 
soldering,  leads  are  trimmed  and 
the  assembly  is  lifted  off  the  pallet. 
Dipping  the  web  in  a  flexible  plas¬ 
tic  coating  minimizes  the  possibility 


of  shorting  between  bare  leads. 

Reliability  is  better  than  with 
hand-soldered  modules,  Jacobson 
says,  because  machine  soldering 
gives  closer  control  over  process 
variables.  Shop  costs  for  hand-sol¬ 
dering  compared  with  dip-soldering 
on  the  module  illustrated  showed 


Mochining  copp«r  parts 


R»f  rotory  vocuum  turnaca 


Handling  over  vopor  degreater 
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a  continuing  series  on  technical  topics 
of  specific  interest  to  engineers 


capacitor 

characteristic 


. and  the  story  is  told  that  Pelops  was  the  son  of 

Tantalus  and  the  grandson  of  Jupiter.  He  was  slain  and 
served  up  before  the  gods  by  his  own  father,  who  wished 
to  test  the  omniscience  of  the  Olympians.  They  were  not 
deceived,  however,  and  would  not  touch  the  cannibal 
feast.  But  Demeter  (Ceres),  absorbed  in  grief  for  the 
loss  of  her  daughter,  Proserpina,  tasted  of  the  shoulder 
before  she  discoverd  what  it  was.  Jupiter  restored  Pelops 
to  life,  and  replaced  his  shoulder  with  one  of  ivory,  whence 
the  ivory  shoulder  of  the  sons  of  Pelops  became  a  proverbial 
phrase  for  the  distinguishing  or  distinctive  mark  of  any¬ 
one,  since  all  the  descendants  of  Pelops  bore  this  charac¬ 
teristic.  —  Mythology 

The  word  “Characteristic”  can  mean  many  things  in 
the  description  of  capacitors.  This  article  is  aimed  at 
removing  some  of  the  jargon  associated  with  the  term 
and  clarifying  its  meaning  and  application  to  various 
capacitor  types. 

An  indicator  for  “characteristic”  is  found  in  the 
nomenclature  of  many  types  of  capacitors.  It  does  not 
mean  the  same  “distinguishing  or  distinctive  mark”  for 
all  types.  This  is  sometimes  a  source  of  confusion  for 
equipment  design  engineers. 


Typical  examples  of 
product  nomenclatures 
including  a  characteristic” 
identifier  are: 


1.  SBA1H04104 

2.  CB11ND101K 

3.  SMDA1K04104K 

4.  CE34C101E 

5.  CM15E101K03 


Items  1  and  3  are  Sangamo  nomenclatures  for  impreg¬ 
nated  kraft  tissue  dielectric  capacitors.  Item  2  is  a  MIL  type 
designation  for  a  button  style  mica  capacitor.  Item  4  is  a 
MIL  type  designation  for  an  electrolj^ic  capacitor.  Item  5 
is  a  MIL  type  designation  for  a  plastic  encased,  axial  wire 
lead  mica  capacitor. 

The  important  information  meant  to  be  conveyed  by  the 
characteristic  letter  is  shown  below  for  Paper,  Electrolytic 
and  Mica  capacitors. 


PAPER  CAPACITORS 

this  letter  tells  us: 


In  the  case  of  Sangamo  products. 


1.  The  specific  impregnant  used  in  the  dielectric.  “H”  is 
Sangwax,  and  “K”  is  Etherm.  Detailed  information 
on  these  impregnants  is  set  forth  in  Sangjuno  Reference 
Data  File — Folio  59-2. 


2.  High  and  low  ambient  test  temperatures. 

3.  Minimum  insulation  resistance  at  25*C.,  and  at  the  high 
ambient  test  temperature. 

4.  Maximum  capacitance  change  (in  per  cent  of  the  initial 
value)  from  2S*C.  to  the  low  ambient  test  temperature. 

5.  Voltage  (in  per  cent  of  rated)  that  can  be  applied  to 
establish  accelerated  life  performance  capability. 

6.  Maximum  and  minimum  allowable  service  operating 
temperatures  consistent  with  normal  life  expectancy. 

ELECTROLYTIC  CAPACITORS  „  ,, 

The  identifier  letter  spells 

out  the  working  temperature  range  of  the  product  as  maxi¬ 
mum  and  minimum  values  in  degrees  Centigrade.  The  inher¬ 
ent  capability  to  perform  is  adjusted  by: 

a.  Selection  of  insulating  separators. 

b.  Formulation  and  control  of  the  conductive  electrolyte. 

c.  Selected  processing  techniques. 

The  performance  parameters  affected  are: 

I.  At  reduced  temperature: 

a.  DC  leakage  current. 

b.  Capacitance  change  (in  per  cent  of  the  initial  room 
temperature  value). 

c.  Equivalent  series  resistance. 

d.  Impedance. 

II.  At  high  temperature: 

a.  Capacitance  change  (in  per  cent  of  the  initial  value). 

b.  Equivalent  series  resistance. 


The  characteristic  letter  defines  the 
capacitance  stability  of  the  unit  during  one  “round  trip”  ex¬ 
cursion  from  room  temperature  to  minimum  and  maximum 
temperatures  specified  for  the  capacitor,  although  it  does  not 
specify  the  operating  temperature  range.  It  further  defines 
the  maximum  temperature  coefficient  of  capacitance.  In  the 
case  of  transmitting  types,  certain  characteristic  letters  will 
also  be  associated  with  a  required  fifty  per  cent  derating  of 
radio-frequency  current  specified  for  that  type. 

The  design  factors  affecting  the  “characteristic”  perform¬ 
ance  of  mica  capacitors  are: 

a.  The  physical  configuration  (style)  of  the  product.  But¬ 
ton  style  capacitors  are  most  stable  in  the  family  of 
mica  dielectric  units. 


b.  The  relative  nominal  capacitance  value  in  the  design 
range.  High  capacitance  values  are  inherently  more 
stable  than  low  values. 

c.  The  electrode  design.  Styles  using  electrodes  of  de¬ 
posited  metal  bonded  to  the  dielectric  plates  (silvered) 
are  more  stable  than  styles  using  independent  metallic 
foil  electrodes. 

d.  Selection  of  mica  quality. 

e.  Processing  techniques. 


It  has  been  the  purpose  of  this  article  to  explore  the  mean¬ 
ing  of  the  word  “characteristic”  as  it  applies  to  describing 
capacitor  differences.  While  the  term  is  used  in  a  specific 
rather  than  a  general  sense,  it  serves  its  purpose  to  describe 
the  “Ivory  Shoulder”  of  the  capacitor  industry. 

SCM-l 

SANGAMO  ELECTRIC  COMPANY,  Springfiald,  Illinois 

-designing  toward  the  promise  of  tomorrow 
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Simplify 

Wire 

Assembly 


Quality 

IsThe  Constant  In 

GLASS-TITE 

HERMETIC  SEALS 


KINGSLEY 
Wire  and  Tube 
Marking  Machine 


Now  you  can  mark  each  wire  or 
piece  of  plastic  tubing  with  its 
own  circuit  number. ..  quickly. ..  eco¬ 
nomically,  right  in^your  own  plant! 


You  reduce  wire  inventories  because 
you  need  only  one  color  of  wire  for 
as  many  circuits  as  necessary. 


Simplify  your  assembly  methods 
and  speed  production  with  the 
same  machine  that  has  proved  so 
successful  in  the  aircraft  and  missile 
industries.  Write  for  details. 


GLASS-TITE 

INDUSTRIES,  INC. 

BRANCH  AVENUE 
PROVIDENCE.  R.  I. 


KINGSLEY  MACHINES 


850  CAHUENGA  •  HOUYWOOD  38,  CALIF 


a  ratio  of  4:1.  The  method  is 
considered  especially  suited  to  small 
and  medium-sized  production  runs. 

Klystron  Construction 

James  A.  Jolly,  of  Eitel-McCul- 
lough,  Inc.,  San  Carlos,  Calif.,  will 
outline  methods  developed  to  pro¬ 
duce  the  X626,  a  super-power  klys¬ 
tron  over  10  feet  tall.  The  huge 
size  of  the  parts  require  novel  han¬ 
dling  techniques,  some  of  which  are 
illustrated. 

Metal  parts,  machined  from  cop¬ 
per  billets,  are  outgassed  in  a  ro¬ 
tary  vacuum  furnace  with  12  vac¬ 
uum  systems  and  3  r-f  power  sources 
of  15,  30  and  50  kw.  As  the  vacuum 
systems  rotate,  they  pass  along  bus 
bars  that  switch  the  r-f  source  to 
the  individual  bell  jars,  progres¬ 
sively  reaching  temperatures  up  to 
1,400  C. 

Ten-inch  ceramic  cylinders  are 
metallized  on  the  ends  manually  by 
a  roller  applicator  which  is  contin¬ 
uously  fed.  The  cylinders  are  fired 
in  large  ram  furnaces.  Gold-copper 
alloy  is  used  to  braze  on  the  metal 
rings  in  large  retort  furnaces.  The 
retort  is  sealed  by  welding  and  the 
furnace  placed  around  the  retort. 

Outgassing  the  assembled  tube 
requires  a  modular  furnace.  The 
tube  is  pumped  out  with  4  diffusion 
pumps  joined  by  a  large  metal  man- 


Broiing  fixtur*  and  anode  assembly 
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Provides  ratios  of  3-to-1  step  up  to  10*'  step  down. 

0.001%  Ratio  Accuracy  at  a  1000:1  step  down; 
this  is  terminal  linearity  of  1  part  in  10,000,000. 

Easy-to-read,  in-line  numbers  on  sloping  panel. 
Transient  Suppression:  Instant  read-out;  circuit  safety. 


AsMmbling  outgasting  furnaca  around 
th*  tub* 


ifold.  An  inner  nitrogen  holder  is 
placed  around  the  tube  to  prevent 
oxidation  during  high-temperature 
bakeput.  The  furnace  is  then  as¬ 
sembled  around  the  tube.  Outgas- 
sing  takes  24  hours,  during  which 
temperatures  and  vacuum  condi¬ 
tions  are  monitored  by  a  movable 
control  console. 


MOoei  NO.  7600 


RATIOFORMER 


Ruggedly  built,  the  OECO  Ratioformer 
provides  over  300  million  steps  of  precision 
ratio.  The  high  input  impedance,  low  output  imped- 
one,  and  extremely  low  phase  shift  moke  the  OECO 
Ratioformer  a  versatile  and  adaptable  instrument. 


Plastic  Skin  Protects 
Board-Mounted  Relays 

Vacuum-formed  plastic  skin  is 
used  as  a  protective  coating  by  C.  P. 
Clare  &  Co.,  Chicago,  Ill.,  when  it 
mounts  unhoused  relays  on  plug-in 
printed  circuit  boards.  Sealed, 
mercury- wetted  contact  switches 
are  placed  inside  the  operating 
coils.  Leads  are  soldered  to  the 
printed  wiring  and  the  board  is 
roller  or  brush  coated  with  a  tem¬ 
perature-sensitive  cement.  The  as¬ 
sembly  is  placed  in  a  .300  F  oven, 
with  5-mil  vinyl  or  mylar-polyester 
film  supported  by  a  framework  over 
the  board.  As  the  film  softens,  a 
vacuum  drawn  from  the  other  side 
of  the  board  bonds  the  film  to  the 
board  in  a  conformal  coating.  The 
board  is  removed  from  the  oven  and 
small  holes  are  punched  in  it  to  al¬ 
low  the  procedure  to  be  repeated 
on  the  other  side.  The  skin  is  pre¬ 
ferred  to  spray  coating  since  it 
covers  the  space  between  the  switch 
and  coil.  The  packaging  machine 
was  made  by  Abl)ott  Plastic  Ma¬ 
chines  Co.,  Chicago,  Ill. 


MOOCl  NO  7S00 


DEVIAFORMER 


The  OECO  Deviaformer  gives  direct  readout  of 
percent  of  deviation  from  specified  voltage  ratios. 
Used  with  o  precision  AC  voltage  divider  such  as 
the  OECO  Ratioformer  (or  other  rotio  standard),  it 
reduces  the  measurement  to  a  %  answer  with  ex¬ 
treme  accuracy.  Transformers,  synchros,  resolvers, 
computers,  ond  meters  can  be  tested  on  a  simple 
"go/no-go"  basis.  Under  rugged  production  line 
testing  conditions,  the  accurocy  level  is  maintained 
to  0.001%.  _ 

A  specialized  design  of  the  Osborne 
Ratioformer  is  now  in  use  in  one  of  the 
major  Missile  programs. 

)  WRITE  for  illustrated  folder, 

SBORNE  electronic  sales 

712  S.  E.  Hawthorne  Blvd.,  Portland  14,  Oregon 
13105  S.  Crenshaw,  Hawthorne,  California 
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ON  THE  MARKET  at  the  IRE  Show 


Cathode  Ray  Tube,  direct  printing 

Litton  Industries,  960  Industrial  Road,  San  Carlos, 
Calif.  Printapix  crt  for  direct  electronic  printing  at 
high  speed  on  nonsensitized  dielectric  material.  Type 
L-4013  provides  a  printing  or  writing  head  0.15  in. 
high  to  accommodate  writing  of  complete  characters 
across  entire  head  width.  Head  may  also  be  used  for 
sequential  scan  line  (tv  type)  operation.  Use  of  this 
tube  type  minimizes  system  requirements  for  opera¬ 
tion.  The  L-4016  has  a  unidimensional  conductive  ele¬ 
ment  array  for  sequential  scan  line  operation. 
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Wafer  Capacitors,  with  wire  leads 

Corning  Electronic  Components,  Bradford,  Pa.,  an¬ 
nounces  that  high  temperature  .solder  wire  leads  are 
now  available  on  all  five  sizes  of  its  glass-dielectric 
wafer  capacitors.  The  miniature  capacitors  now  come 
with  wire  leads  in  a  capacitance  range  of  1  to  10,000 
/i/if — 10  times  as  great  as  before.  Company  says  its 
purpose  is  to  help  designers  fight  the  high  price  of 
real  estate  on  printed  circuit  boards.  The  largest  size, 
the  WL-1,  requires  only  0.061  sq  in.  on  a  board  and 
weighs  only  2.5  grams.  Capacitance  range  of  the  WL-1 
is  4,301  to  10,000  ^,xf. 
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L-Band  Oscillator,  voltage-tunable 

General  Electric  Co.,  Schenectady  5,  N.  Y.,  announces  a  new 
L-band  electronically-tunable  oscillator  of  interest  to  designers  of 
radar  countermeasure,  telemetry,  fusing  and  other  communica¬ 
tions  systems.  The  Z-5405  can  be  electronically  tuned  over  the 
1,000  to  2,300  Me  frequency  range  with  a  minimum  power  output 
of  Iw.  Nominal  or  average  efficiency  over  this  range  is  approxi¬ 
mately  20  percent  while  power  variation  is  less  than  1.5:1.  Charac¬ 
teristics  are:  essentially  linear  voltage-frequency  tuning;  ffat 
power  response;  high  efficiency;  and  small  size. 
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Microwave  Wattmeter,  highly  accurate 

Weston  Instruments  Division,  Daystrom,  Inc.,  614  Frelinghuy- 
sen  Ave.,  Newark  12,  N.  J.  This  precision  laboratory  instrument 
comprises  two  basic  unit.s — a  self-balancing  bolometer  bridge, 
model  1493,  and  a  reference-current  generator,  model  1494.  Re¬ 
quired  external  accessories  include  a  liolometer  in  a  mount,  a 
source  of  microwave  power,  and  the  means  for  making  accurate 
measurements  of  direct  current  up  to  30  ma.  The  bolometer  bridge 
can  measure  power  from  the  highest  value  for  which  the  con¬ 
nected  external  bolometer  is  suited,  down  to  about  half  that. 
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they're  doing  it  with 

^REGATRON 


PROGRAMMABLE 
POWER  SUPPLIES 


Panel  space  at  a  premium?  You’ll  find  a 
practical  solution  in  the  remote-control  fea¬ 
ture  of  a  Regatron  Programmable  Power 
Supply.  The  power  supply  need  not  be  in¬ 
stalled  in  the  main  rack.  It  can  be  placed  at 
any  convenient  location.  Run  a  line  between 
the  programming  terminals  of  the  power 
supply  and  a  variable  resistor  on  the  panel. 
Then,  for  every  1000  ohms,  the  power  sup¬ 
ply  delivers  one  volt.  (For  example,  47,500 
ohms  of  programming  resistance  sets  the  out¬ 
put  to  47.5  volts.)  The  programming  resistor 
carries  no  load  current,  and  draws  negligible 
current  from  the  power  supply. 


i 


TRANSISTOR  MODELS 


I  MAXI¬ 
LINE  NO  LOAD 

105-129  V  AC  TO  IRIPTLE 
90-MCPS  FULL  LOAOllN  MV 


iWTTMrai  Kiin  g-Tni  giro  i 


EQUIVALENT  TO  TWO  MOOCL  2l2A't.  OUTPUTS  MAY 
BE  USED  IN  SERIES,  PARALLEL,  OR  INDEPENDENTLY. 


For  more  information  about  the  features 
of  Regatron  Programmable  Power  Supplies, 
ask  for  a  copy  of  Bulletin  765 D  ...  A  New 
Approach  to  Practical  Control. 

Models  without  the  programmable  feature  also  available. 


_ il!g-!':‘r.y-Wi—»i4Mginiginni 

I  FB  j  miM  mmi  mra  gim  i 


1.  M«4wl«tion  Mipvt  pr««id*d  lor  •!  fre<n*»*or  by  »moM  ft*9Aol 


.  I 


D 

ELECTRO  INI  1C 

IVIEASLIREIVIENTS 

COMPANY,  INCORPORATED 

EATONTOWN  •  NEW  JERSEY 
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Oscilloscope  Camera,  vastly  simplified 

Beattie-Coleman,  Inc.,  1050  N.  Olive  St.,  Anaheim, 
Calif.  New  oscilloscope  recording  camera,  the  Minute 
Man  Oscillotron,  features  a  Polaroid  Land  back  pro¬ 
viding  either  60  sec  prints  or  transparencies.  Attaches 
to  any  5-in.  scope.  Swings  out,  lifts  off  for  easy  acces¬ 
sibility.  Light  and  compact,  it  is  a  precision  instru¬ 
ment  built  for  continuous  duty.  Wollensak  75  mm. 
f  2.8,  f/1.9  .standard  or  f/1.9  flat-field  lenses  are  inter¬ 
changeable.  Of  modular  design,  it  can  instantly  be 
converted  to  record  a  wide  range  of  object-to-image 
ratios.  It  can  be  removed  from  oscilloscope  for  other 
instrumentation  photography.  Price  is  $250. 
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H-F  Oscilloscope,  digital  readout 

Allen  B.  DuMont  Laboratories,  Inc.,  750  Bloomfield 
Ave.,  Clifton,  N.  J.  Model  425  h-f  oscilloscope  features 
direct  digital  readout.  It  includes  modular  construc¬ 
tion,  a  series  of  interchangeable  plug-in  amplifiers,  and 
a  new  crt.  Unit  is  useful  over  a  frequency  range  from 
d-c  to  60  Me  (down  3  db  at  35  Me).  Digital  readout 
system  makes  for  laboratory  accuracy,  production, 
quality  control  and  other  manufacturing  operations 
where  the  scope  may  now  be  used  by  the  worker  with¬ 
out  any  technical  training.  Scope  provides  two  plug-in 
facilities.  The  interchangeable  amplifiers  for  X  func¬ 
tions  include  delaying  sweep,  dual-trace  capabilities, 
and  X-amplification.  The  Y  plug-ins  presently  range 
from  a  50  mv/cm,  33  Me  amplifier  to  a  500  fi\  cm,  3-5 
Me  unit  of  high  stability. 
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Discriminator,  for  f-m  telemetry 

The  Geotechnical  Core.,  3401  Shiloh  Road,  Garland, 
Texas.  Dependable  low-level  data  retrieval,  no  carrier 
threshold-crossing  transients,  and  very  high  power  out¬ 
put  are  features  of  model  4610  f-m  subcarrier  discrimi¬ 
nator.  No  input  attenuator  is  required.  Input  range 
is  from  3  v  down  to  5  mv  rms.  Input  impedance  is  over 
1  megohm,  shunted  by  20  (ifif.  Protection  of  recorders 
from  lo.ss  of  carrier  is  not  required.  No  violent  tran¬ 
sients  are  produced  and  recorder  goes  smoothly  to  zero 
when  carrier  is  lost  or  fades  in  and  out  of  noise.  Line¬ 
arities  of  ±:  0.25  percent  and  ±  0.5  percent  are  stand¬ 
ard.  Output  impedance  is  zero  ±  10  ohms,  adjustable. 
Power  output  from  the  operational  amplifier  is  up  to 
±  100  V  at  30  ma  into  3,300  ohms. 
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D-C  Drive  Choppers,  spdt  and  dpdt 

Stevens- Arnold,  Inc.,  7  Elkins  St.,  S.  Boston  27, 
Mass.,  introduces  a  complete  line  of  d-c  drive  choppers, 
both  spdt  and  dpdt,  featuring  low  noise  and  a  94-cycle 
chopping  rate.  In  portable  equipment  these  new  chop¬ 
pers  make  it  possible  to  build  high  performance  cir¬ 
cuits  designed  around  a  chopper  with  a  noise  level 
specification  of  1  (tv  into  100,000  ohms.  In  the  non¬ 
portable  field,  the  substitution  of  a  d-c  drive  for  the 

DC  •  AC  CHOPPER 

DPDT 

mVENS-ARNCXO,  V4C 

so  lOtlOM  MUSS 
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SPECIALISTS  IN  QUALITY  CABLE  CONSTRUCTION 
FOR  THE  ELECTRONIC  INDUSTRY 


Single  conductors  or  any  number  of  pairs  •  •  .  for  coaxial  and  control 
applications.  As  a  “specialist  in  specials”  Chester  concentrates  on  meeting  the  increasing  demands  of 
both  military  and  commercial  electronics  for  plastic  insulated  wire  and  cable  —  particularly  coaxial  cables 
and  multi-conductor  constructions.  Typical  types  are  shown  here.  All  Chester  products  may  be  varied 
in  conducting,  insulating,  jacketing,  shielding  or  armoring  materials  to  meet  your  particular  needs. 


R6  TYPE  COAXIAL  CABLES 

Chester  RG  Type  Coaxial  Cables  are  made 
in  both  military  and  non-military  versions, 
single  or  multi-conductor.  Miniature  designs 
are  available  in  a  choice  of  foam  and  solid 
polyethylene  or  in  Teflon  insulations,  and  in 
variations  whidi  include  double  shielding 
with  polyethylene  separator  and  jacket  for 
TV  systems  or  other  low  loss,  all  weather, 
signal  transmission  applications.  Military 
types  meet  MILrC-17  and  all  other  applica¬ 
ble  government  specifications. 


MULTI-CONDUCTOR  CABLES 

Chester  is  the  recognized  leader  in  the  man¬ 
ufacture  of  multiple-conductor  cables  fear 
computers  and  related  electronic  equipment. 
The^  cables  can  be  supplied  to  your  design 
—ranging  in  size  from  miniature  to  large 
diameters,  shielded  or  unshielded,  in  a  wide 
selection  of  thermoplastic  insulating  and 
jadeeting  materials.  Any  combination  of 
appliance  wire,  hook-up  wire  and  military 
approved  wires,  as  well  as  coaxial  cables  and 
shielded  conductors  can  be  grouped  to  meet 
your  specific  needs.  Send  us  your  require¬ 
ments  for  prcxnpt  engineering  cooperation 
and  price  quotation. 


Complete  data  on  Chastar's  full  llna  of  wlraS’  and  eablaa  for  military  and 
commarclal  alactronic  aarvica  avallabla  on  raquaat.  Ask  for  Bullatin  No.  ELT-1. 


A  SUBSIDIARY  OF  MIAMI  COPPER  COMPANY 

SPECIFY  CHESTER  WIRE  AND  CABLE  FOR  ALL  YOUR  ELECTRONIC  EQUIPMENT  NEEDS 

Coaxial  Cables  •  Hook-Up  Wire  •  Multi-Conductor  Cable  •  Appliance  Wire  •  Audio  Wire  •  Miniature  Wire  and  Cable  •  Hi(h  Voltage  Wires 
•  High  Frequency  Wires  •  Antenna  Loop  Wire  •  Annunciator  Wire  •  Teiephone  Wires  and  Cables  •  Television  Transmission  Lines 
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conventional  a-c  drive  means  that 
the  a-c  drive  wiring  is  removed 
from  the  critical  circuitry.  The 
power  supplies  used  with  transis¬ 
torized  circuits  are  well  suited  to 
supply  the  12  or  24  v  d-c  required 
to  drive  the  chopper. 
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Plastic  Pots 

bushing  or  servo 

Ace  Electronics  Associates.  Inc., 
Somerville,  Mass.,  has  available  i 
in.,  I  in.,  li^i  in.  and  1/k  in.  Acemho 
conductive  plastic  pots.  They  are 
available  in  a  full  range  of  resist¬ 
ances,  from  250  ohms  to  150  K 
ohms,  and  power  ratings  to  .3  w  at 
65  C.  Resolution  is  essentially  in¬ 
finite;  life  expectancy,  10  million 
cycles;  noise,  well  below  25  ohms 
at  1  K;  independent  linearity,  ±0.5 
percent  standard,  lower  on  special 
order.  All  sizes  meet  applicable 
MIL  specs  for  environment. 
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Silicon  rectifiers 


After  exhaustive,  customer-conducted  life  tests 
and  evaluations. 


Where  higher  voltage  and  current  in  less  space 
/  at  lower  cost  are  required,  i.e.,  replacing 
.  vacuum  tube  rectifiers  in  high  voltage  micro- 
wave  power  supplies  for  traveling  wave  tubes, 
klystrons,  etc. 


UHF  CRT 

less  than  9  in.  long 

Waterman  Products  Co.,  2445 
Emerald  St.,  Philadelphia  25,  Pa. 
The  Rayonic  type  3ATP1  crt  is  de¬ 
signed  for  frequencies  in  the  100 
Me  range  at  altitudes  up  to  90,000 
ft  without  the  disadvantages  of 
potted  bases  or  special  containers. 
The  second  anode  and  all  deflection 
plates  are  brought  out  through  the 
bulb  to  reduce  input  capacitance 
and  allow  high  voltage  operation. 
A  li  in.  by  3  in.  flat  face  allows 


By  major  military  contractors  as  a  solution  to 
high  voltage  design  problems. 


NEW  FROM  COLUMBUS 

RECTIFIER  COMBINATIONS  FOR  HIGH  K.V.  APPLICATIONS 


LUMBUS  EI-ECTRONIC8  CORPORATION 

1010  SAW  HILL  RIVER  RD.  •  YONKERS,  NEW  YORK 

TEl:  YOikors  t-122f  •  TWX:  Yoiktrs.  NY-136f 
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Expanding  the  Frontiers  of 
Space  Technologry  in 

ELECTROMAGNETICS 

Lockheed  Missiles  and  Space  Division  maintains 
extensive  research  capabilities  for  the  development 
of  antennas  and  electromagnetic  devices  for  space 
vehicle  applications. 

Laboratory  studies  in  antennas  and  electromagnetic 
propagation  include  the  application  of  solid  state 
materials  to  microwave  transmission  line  component  and 
parametric  circuits;  the  design  of  antennas  to  survive 
the  rigors  of  space  flight;  and  the  effects  of  scattering 
from  missile  and  space  vehicle  structures. 

Research  is  also  being  conducted  in  the  application  of 
MASERS;  on  problems  of  radio  transmission  between 
space  vehicles  and  Earth;  effects  of  reentry  ionization 
on  radio  transmission  and  reception;  and  development 
of  antennas  for  data  link  systems  between  satellites 
and  ground  stations. 

Engineers  and  Scientists 

Lockheed  Missiles  and  Space  Division  has  complete 
capability  in  more  than  40  areas  of  science  and 
technology  —  from  concept  to  operation.  Its  programs 
reach  far  into  the  future  and  deal  with  unknown  and 
challenging  environments.  If  you  are  experienced  in 
electromagnetics  or  in  related  work,  we  invite  you  to 
share  in  the  future  of  a  company  with  an  outstanding 
record  of  achievement  and  make  an  important  individual 
contribution  to  your  country’s  scientific  progress. 

Write:  Research  and  Development  Staff,  Dept.  C-22, 
962  W.  El  Camino  Real,  Sunnyvale,  California. 

U.S.  citizenship  or  existing  Department  of  Defense 
clearance  required. 


Loekheod 


MISSILES  AND  SPACE  DIVISION 


Systems  Manager  for  the  Nax’y  POLARIS  FBM;  the  A  ir  Force  A G ENA  Satellite  in  the  DISCO  VERER  Program 
and  the  MIDAS  and  SAMOS  Satellites;  Air  Force  X~7;  and  Army  KINGFISHER 


SUNNYVAI-E.  PALO  ALTO.  VAN  NUTS.  SANTA  CltUZ,  SANTA  MARIA.  CALIF.  •  CAPE  CANAVERAL.  FLA.  •  ALAMOGORDO.  N.  M.  •  HAWAII 


VERSATILITY 


NEJ'W 

PRECISION 


NE'W 

APPLICATIONS 


ELECTROSENSOR 

VOLTMETER 


of  the  ultra  sensitive  Electro¬ 
sensor  Voltmeter,  numerous  new 
applications  in  the  fields  of  Elec¬ 
tronics  and  Nuclear  Research  have 
been  discovered... for  measure¬ 
ment  of  extremely  low  currents;  in 
ionization  chambers;  in  proton 
beam  generators;  for  nuclear  reac¬ 
tion  monitoring  and  controlling. 


Input  Capacity: 
Input  Impedance: 
Output  Impedance: 
Accuracy: 
Sensitivity: 


Under  .01  u^fd 
Over  10”  ohms 
Less  than  0.2  ohms 
To  .001% 

To  60  electron/second 
(10-'*  amperes) 


Size:  10'’x7'’x4' 
Weight:  9  lbs. 


Write  for  complete  data,  specifica- 
tione  and  application  infomuition. 


HALEX,  INC. 


CALI  FORNIA 


310  EAST  IMPERIAl  HIGHWAY 
El  SEGUNDO.  3  CALIFORNIA 


undistorted  waveforms  to  be  viewed 
with  a  .sensitivity  of  33  v/in.  verti¬ 
cal  at  2,000  V  anode  potential.  Tube 
features  high  light  output  with 
small  spot  size. 
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Insulation  Tester 
nondestructive 


Arizona  Instrument  Corp.,  3839 
N.  39th  Ave.,  Phoenix,  Ariz.  Model 
AI-5E  is  a  combination  hi-pot  and 
insulation  tester.  It  tests  electrical 
products  at  the  high  voltages  neces¬ 
sary  to  detect  insulation  w'eak- 
nesses,  shorts,  or  grounds,  and  will 
indicate  the  presence  of  faults 
without  destroying  the  item  under 
test.  Fail-.safe  circuit  automatically 
removes  the  test  voltage  when  the 
predetermined  leakage  current 
level"  is  exceeded,  providing  maxi¬ 
mum  operator  safety,  eliminating 
the  need  for  expensive  safety  cabi¬ 
nets,  and  saving  inspection  time, 
production  time  and  costs.  Voltage 
range:  0-3,500  v  d-c  and  0-2,500  v 
a-c  at  60  cps.  Insulation  resistance 
range  (megohms  at  500  v  d-c)  in 
three  scales  from  3.5  to  50,000. 
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Precision  Switch 
hermetically  sealed 

Texas  Instruments  Inc.,  Metals 
&  Controls  Division,  34  Forest  St., 
Attleboro,  Mass.  The  Klixon  ATl-1 
hermetically  sealed  precision  switch 
weighs  less  than  1  /28th  of  an 
ounce.  Size  reduction  is  made  pos¬ 
sible  by  the  use  of  a  snap-acting, 
“W-blade”  element.  Envelope  di¬ 
mensions  are  0.320  in.  diameter  by 
0.440  in.  long.  Current  capacity  is 
3  amperes,  28  v  d-c,  resistive;  am¬ 
bient  temperature  range,  —  65  F 
to  -f-275  F;  contact  arrangement, 
.spdt;  10,000  cycle  life  minimum; 
resistance  to  40  g’s  vibration  and 
100  g’s  shock;  ovei;travel,  0.003  in. 
minimum ;  movement  differential, 
approximately  0.002  in.;  pretravel, 


IMMEDIATE 
DELIVERY 


ERAFIL"* 
CAPACITORS 


FROI^  LOCAiL 

AEROVOX 

INDUSTRIAL 

DISTRIRUTORS 


Save  time... Save  money... get 
your  prototype  and  modest  quanti¬ 
ties  from  your  local  Aerovox  Indus¬ 
trial  Distributor.  He  can  deliver 
immediately  from  his  stock  and  at 
FACTORY  PRICES. 

Contact  your  local  Aerovox 
Industrial  Distributor  today  for  all 
your  capacitor  requirements.  For  the 
names  of  your  nearest  stocking 
Aerovox  Industrial  Distributors  write 
to... 


AEROVOX 

CORPORATION 

DISTRIBUTOR  DIVISION 
NEW  BEDFORD  •  MASSACHUSETTS 
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Hi'Ol 

CAPACITORS 


.U  -3S  -IS  S  95  45  «S  M  lOS  125 

TIMPIRATURI  *C 


ELECTRICAL 

SPECIFICATIONS 


W«rlii«9 

Vol(a«« 

DC 

Tnt 

V»llaf« 

DC  (Flash) 

CopecitafK*  Ckofi^e  Over 
Temperotiir*  Rofiee  el 
>55*C  fo 

irrii  ii 

100 

300 

+  10%  -15% 
with  no  voltage  applied 
+  10%  -35% 
with  1(X>  volts  applied 

±20 

+50  -20 
OMV 

Power 

Factor;  2.5%  AAox.  Insulation  Raiistanca;  1(X) 

-  or  10,000  r.CgcT.rns  whkhavar  is  smaller. 

ahd 

performance 

must 


Combining  extreme 
miniaturization  with  proven  high 
reliability  CERAFIL  capacitors 
offer  the  ideal  answer  to  design 
engineers  faced  with  critical 
space  and  weight  problems  in 
airborne  and  spaceborne 
equipments  and  in  transistorized 
circuitry  requirements  where 
space  is  at  an  absolute  premium. 
Exclusive  new  design  and 
construction  features  of 
CERAFIL  capacitors  make  it 
possible  to  obtain  extremely 
high  capacities  per  unit  volume. 
They  are  positively  the 
smallest  ceramic  capacitors 
available  anywhere. 

Available  in  capacities  from  10 
mmf  to  100,000  mmf,  Type  C80 
CERAFIL  capacitor  is  rated  at 
100  VDC  at  85*C  and  derated 
to  50  VDC  at  125*C.  They  will 
meet  or  exceed  all  the 
applicable  requirements  of 


h  SfPAAax. 

CAPACITY 

(MFD) 

CSO-DMSaaMM 

DIA. 

imtem 

10  mrnfd.  thru  .001  eifd. 

r  .090 

.005 

.120 

J500 

,  lf"~\ _ 

.01 

.180 

JOO 

I*  IW'Mim  f 

.02 

.200 

.500 

.05 

.240 

-6S0 

..  .. 

MIL-C11015B. 

Write  today  for  complete 
technical  information . . . 

Stocked  for  immediate  delivery 
by  your  local  Aerovox 
Industrial  Distributor. 


H 

I'OC 

AEROVOX  CORPORATION 

c 

DIVISION 

OLEAN.  NEW  YORK 
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0.005  in.  Actuating  force  is  12  oz 
dr8  oz  and  release  force,  1  oz  mini¬ 
mum. 
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Frequency  Meter 
digital  type 

Berkeley  Division,  Beckman  In¬ 
struments,  Inc.,  2200  Wright  Ave., 
Richmond,  Calif.  Model  7175  digital 
frequency  meter,  occupying  only 
8i  in.  of  rack  space,  measures  any 
frequency  from  10  cps  to  110  Me. 
Accuracy  is  0.00003  percent  :t0.1 
cps.  Sensitivity  is  100  mv  rms.  In¬ 
put  impedance  is  1  megohm  up  to 
10  Me,  100  ohms  above  10  Me. 
Meter  consists  of  a  10  Me  counter 
closely  integrated  with  a  hetero¬ 
dyne  frequency  converter.  Meas¬ 
urements  are  made  by  selecting  a 
reference  frequency  with  one 
switch,  then  reading  the  digital  dis¬ 
play. 
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Spectrum  Analyzer 
7  cps  to  23  Kc 

Probescope  Co.,  Inc.,  8  Sagamore 
Hill  Dr.,  Port  Washington,  N.  Y., 
Model  SS-20  will  give  a  high  resolu¬ 
tion  Fourier  analysis  in  the  7  cps 
to  23  Kc  spectrum.  It  is  designed 
for  use  with  vibration  systems, 
sonic  noise  and  whistle  analysis, 
tape  recorder  testing  and  magnetic 
tape  analysis.  Specifications  include 
a  continuously  variable  sweep 
width  from  50  cps  to  6  Kc  with 
automatic  optimum  resolution,  500 
fiv  full  scale  sensitivity,  60  db  dy¬ 
namic  range  and  a  linear  and  log 
amplitude  scale.  A  synchronous 
sweep  generator,  signal  alternator. 


Welcome  .  .  . 

.  .  .  to  Booth  2733-2735,  1960  Radio 
Engineering  Show,  New  York  Coliseum, 
March  21-24.  A  complete  lion  of 
sensitive  relays. 


SIGMA  INSTRUMENTS,  INC. 
62  Pearl  St.,  So.  Braintree  85,  Mass. 
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inevitable 


’•■W/  was 


THE  FIRST — An  ultra-fast  computer  diode: 

Four  millimicrosecond  maximum  reverse  recovery 
time  of  this  new  FD  100  overcomes  the  diode- 
caused  speed  limitations  in  computer  circuits.  Ca¬ 
pacitance  is  only  2M/>f  at  zero  volts  bias. 


TENTATIVE  SKCIFICATIONS  -  FAIRCHILD  FO  100 
ZS’C  EXMRt  As  N«t«R 


Cluractwistie  Mhi. 


BV  Breakdown  Voltafc  40  volts 

IK  Reverse  Current  .100 /<A 

Vf  Forward  Voitage  Drop  1  v 

C  Capacitance  2 

tff  Reverse  Recovery 

TinwToIr— Ima  4  wm* 

Maximum  Power  200  mw. 

Dissipation 

Temp.  Range  Operating  -B5*C  to  17S*C 
Storage  -65*C  to  200*C 


THE  REASON  — A  need  and  the  technology 
to  serve  it:  Fairchild’s  diffused  silicon  transistors 
have  achieved  heretofore  unattainable  performance. 
Application  of  these  transistors  has  in  turn  created 
the  need  for  silicon  diodes  of  similarly  outstanding 
performance. 


For  full  gpecificRtions,  writa  Dept  A-3. 

See  us  It  Booth  #2701-3-5-7  on  trie  second 


THE  FOLLOW  UP— A  broad  line  of  high  re¬ 
liability  diodes:  This  Fairchild  FD  100  diode  is 
being  followed  by  others  providing  industry-leading 
standards  in  reliability  and  uniformity  —  backed  by 
a  continuing  accumulation  of  statistical  data  on  a 
large  scale. 

4300  REDWOOD  HIGHWAY  •  SAN  RAFAEL.  CALIFORNIA 

Ntw  Yark  Arta:  Pioneer  1-4770  •  Syracate:  GRanIte  2-33 
Waskiagten,  0.  C.<  NAtional  8-7770  •  Cklcagi:  BRowning 


GLENWOOD  6-1130  •  TWX  SRF  26 
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adjustment  of  the  output  voltage. 
Outputs  are  isolated  and  either 
terminal  may  be  grounded  or  units 
can  be  stacked  for  higher  voltage 
operation.  Thermostatic  monitor¬ 
ing  of  the  transistor  base  tempera¬ 
tures  prevent  thermal  runaway  and 
damage  to  the  unit  or  external  cir¬ 
cuit.  A  unique  current  limiter 
circuit  protects  against  transient 
overloads.  Price  is  $135. 
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variable  rate  generator  and  range 
extender  are  some  of  the  special 
attachments  available  to  increase 
the  use  of  the  .spectrum  analyzer. 
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Precision  Pot 
molded  housing 

DeJur-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City  1,  N.  Y. 
The  BC-200  ball  bearing  precision 
pot  has  a  one-piece  molded  housing 
and  complete  phenolic  envelope  in¬ 
side.  Terminals  are  integrally 
molded  into  the  housing  for  extra 
strength  and  increased  clearance. 
This  feature  also  prevents  moisture 
from  seeping  into  the  terminals  and 
creating  a  leakage  problem.  The 
2-in.  diameter  unit  is  a  single  turn 
pot  with  improved  linearity  and 
lower  starting  and  running  torque. 
Ganging  can  be  accomplished 
readily  with  .special  drive  pin  and 
tension  pickup  combinations  sup¬ 
plied  with  each  pot. 
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Comparator 

high  impedance 

Wayne  Kerr  Corp.,  1633  Race  St., 
Philadelphia  3,  Pa.  Type  B-921  is  a 
three-terminal  bridge  to  compare 
impedances  of  the  order  of  meg¬ 
ohms  against  a  known  standard. 
Accurate  to  0.001  percent,  it  has  a 
voltage  ratio  adjustable  between 
0.311:1  and  3:1.  Frequency  range 
is  400  cps  to  10  Kc;  input  voltage 
is  30  V  max. ;  input  transformer,  60 
h  approximately  at  50  cps;  range 
of  comparison,  0-3;  and  discrimi¬ 
nation  1  in  lO"’  (at  ratios  1  to  3). 
Unit  operates  in  the  a-f  band,  and 
with  an  accuracy  equal  to  the  dis¬ 
crimination  of  1  part  in  10\ 
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••TRIXIE”  READOUT 


A  REVOLUTIONARY  CIRCUIT  OESIGN 
MAKES  THE  NIXIE®  INOICATOR  TUBES 
DIRECTLY  COMPATIBLE  WITH 
TRANSISTOR  CIRCUITS 

New  “junction  protection”  technique 
permits  the  use  of  medium  voltage 
NPN  transistors  to  operate  the  Nixie 
indicator  tubes. 

The  result  is  the  lowest  power,  all- 
electronic  visual  readout. 

“Trixie”  readouts  are  immediately 
available  from  stock. 


Laminates 

sheets  or  strips 

Synthane  Corp.,  Oaks,  Pa.  Grades 
ARF-HT  and  G3-HT  laminated 
plastics  can  be  used  at  tempera¬ 
tures  up  to  500  F.  The  ARF-HT 
is  an  asbestos  mat  plastic,  and  G3- 
HT  is  a  glass  fabric  plastic;  both 
have  modified  phenolic  resin  bind- 
Electronic  Research  Associates,  ers  for  high  temperature  resist- 

Inc.,  67  Factory  Place,  Cedar  ance,  and  both  come  in  sheets  and 

Grove,  N.  J.,  has  available  a  com-  strips  or,  for  special  requirements, 

pact  power  supply  which  provides  in  tubes.  ARF-HT  has  flexural 

highly  regulated  continuously  vari-  strength  of  35,000  psi  lengthwise, 

able  output  for  all  battery  voltage  and  25,000  psi  crosswise;  40  per- 

ranges.  Unit  includes  a  vernier  cent  of  the  original  flexural 

voltage  control  which  permits  fine  strength  is  retained  after  1,000  hr 


Power  Supply 
transistorized 


For  complete  information 
write  today  for  Technical 
Bulletin  #TR  56. 


.CCTROHie  CONTRISUTIONS  BY 
Corporation 


:*Tn«smrti  •!  fcirrtKjgtn  Corponttoti 


Sm  u>  at  IRC  Booth  =1211-1213-1215 
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not  one  life  failure 


In  November  of  1957,  the  first  Ultra  Long  Life  NIXIE 
Indicator  Tube  was  developed  and  put  on  life  test.  In 
1958,  the  first  100  production  tubes  joined  this  life 
test  which  subjected  the  tubes  to  the  most  severe  condi* 
tions;  i.e.,  constant  “lighting"  of  one  of  its  10  numbers. 
To  date,  not  one  life  failure  has  been  experienced.  This 
rigid  test  has  been  in  progress  in  excess  of  10,000  hours 
which  is  the  equivalent  of  more  than  50,000  hours  of 
normal  usage. 

In  applications  from  milling  machines  to  computers  to 
digital  voltmeters,  to  counters,  tens  of  thousands  of  Ultra 
Long  Life  Nixie  Indicator  Tubes  have  been  operating 
over  one  year  without  a  single  life  replacement 


•  Lowest  Cost  —  Check 
low  quantity  prices 

•  No  replacement  or 
Servicing  Problems 


•  Lightest  Weight 

•  Most  Readable 
for  Number  Size 


Maximum 
Temperature 
Shock  and 
Vibration  Specs 
All  Electronic 


•  Smallest  Volume,  •  rui  tiecironic 
•  Lowest  Power  Any  Number  Size  •  Longest  Life 

Write  today  for  eight  page  brochure 
featuring  Burroughs  Nixie  Indicator  Tubes 

ANOTHER  ELECTRONIC  CONTRIBUTION  BY 

Burrouglis  Corporation 


Plainfield,  New  Jersey 

See  us  at  I.R.E.-Booths  1211-1213-1215 


TENS  OF  THOUSANDS 
LONG  LIFE  NIXIE^  INDICATOR  TUBES 


Automatic^ 

designs 
and 

manufactures 

Complete 
Coaxial 
Systems 


exposure  to  500  F;  and  90  percent 
of  the  compressive  strength,  which 
is  50,000  psi  flatwise,  is  retained 
after  1,000  hr  exposure  to  500  F. 
G3-HT  has  flexural  strength  of 
60,000  psi  lengthwise,  and  50,000 
psi  crosswise;  40  percent  of  the 
original  flexural  strength  and  80 
percent  of  the  compressive  strength, 
which  is  50,000  psi  flatwise,  are 
retained  after  1,000  hr  exposure  at 
500  F. 
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VTVM 

versatile  unit 

Hewlett-Packard  Co.,  275  Page 
Mill  Road,  Palo  Alto,  Calif.  Model 
411 A  versatile  vtvm  has  a  fre¬ 
quency  range  of  5  Kc  to  1,000  Me. 
Voltage  range  is  1  mv  to  10  v,  with 
10  mv  full  scale  sensitivity.  Ac¬ 
curacy  is  ±3  percent  of  full  scale, 
10  Kc  to  50  Me;  ±6  percent  of  full 
scale,  50  Me  to  150,000  Me;  ±1  db 
5  Kc  to  1,000  Me.  The  voltmeter 
has  a  large  linear  meter  scale. 
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1.  30db  SAMPLER 

2.  SPOT  SWITCH 

3.  LOW  PASS  FILTER 
A.  5db  ATTENUATOR 

5.  lOdb  DIRECTIONAL  COUPLER 

6.  CRYSTAL  DETECTOR 

AND..  .  CONNECTORS,  OF  COURSE! 


Automatic 

METAL  PRODUCTS  CORPORATION 

323  BERRY  STREET,  BROOKLYN  11,  N  Y 
Evergreen  8  6057 


BOOTH  1524  •  IRE  SHOW  •  N.Y.  COLISEUM 


Soldering  Iron 
pencil-type 


Oryx  Co.,  13804  Ventura  Blvd., 
Sherman  Oaks,  Calif.,  has  devel¬ 
oped  two  new  115  V  a-c  soldering 
instruments.  Weighing  only  1  oz 
plus  cord  each,  models  115-10  W 
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for  immediate  delivery  of 

GENERAL 

INSTRUMENT 

semiconductors 

nl  |aci,oAij  fi/iipcc 

call  your  authorized 
stocking  distributor 


CALIFORNIA 

Electronic  Supply  Corp. 

Pasadena 

Newark  Electric  Company 
Inglewood 

Pacific  Wholesale  Co. 

San  Delco 
San  Francisco 
San  Diega 

Shank>  &  Wright,  Inc. 

San  Diego 

Valley  Electronic  Supply  Co. 

Burbank 

CONNECTICUT 

Sun  Radio  &  Electronics  Co.,  Inc. 
Stamford 

nie  Bond  Radio  Supply,  Inc. 

Woterbury 

FLORIDA 

Electronic  Supply 
Melbourne;  branches  in  Miami, 
Orlanda,  St.  Petersburg 

ILLINOIS 

Merquip  Company 
Chicago 

Newark  Electric  Co. 

Chicago 

INDIANA 

Brown  Electronics,  Inc. 
fort  Wayne 

Graham  Electronics  Supply,  Inc. 
Indianapolis 

IOWA 

Deeco,  Inc. 

Cecior  Rapids 

MARYLAND 

Radio  Electric  Service  Co. 

Baltimore 

MASSACHUSETTS 

Th«  Gre«n€*Shaw  Co.,  InCe 
Nowton 

NEW  YORK 

Delburn  Eloctronics,  Inc. 

New  York  City 

Hudson  Radio  &  Television  Corp. 

New  York  City 

Sun  Radio  &  Electronics  Co.,  Inc. 

New  York  City 

OHIO 

Buckeye  Electronics  Distributors 
Columbus 
The  Mytronic  Co. 

Cincinnati 

Pioneer  Electronics  Supply  Co* 
Cleveland 

OKLAHOMA 
Oil  Capitol  Electronics 
Tulso 

PENNSYLVANIA 

D  &  H  Distributing  Co. 

Harrisburg 

Herbach  &  Rodemon,  tnCe 
Philadelphia 

TEXAS 

Scooter's  Radio  &  Supply  Co. 

Fort  Worth 

WASHINGTON 

Seattle  Radio  Supply  Co. 

Seattle 

WISCONSIN 

Radio  Ports  Co.,  Inc. 

Milwaukee 

Distributor  Division 
f  general  instrument 
1  CORPORATION 

240  Wythe  Avenue 
Brooklyn  11,  N.Y. 


CIRCLE  340  ON  READER  SERVICE  CARD 
MARCH  11,  1960  •  ELECTRONICS 


INST 


COR 


PIV  up  to 
600  V 

high 
conductivity 


.  S  U  B  M  I  N  I  A  T  U  R  E 

silicon 

power 

diode/rectifiers 


designed  to  meet  USAF  MIL-E-11143  specs 


These  fine  silicon  diode/ rectifiers 
meet  and  exceed  the  USAF  specs . . .  and  retain 
their  outstanding  characteristics 
and  reliability  at  temperatures 
of  150°  C.  and  more!  Complete  technical 
information  on  these  and  other 
General  Instrument  semiconductors 
is  available  upon  request. 


MAXIMUM  RATINGS 


MAX.  AVG. 
RECTIFIED 
CURRENT  (mA)* 

AGE  @  25®  1@150« 

(V)  c.  e. 


ELECTRICAL  CHARACTERISTICS 


MAXIMUM 

VOLTAGE 


MAXIMUM 
MINIMUM  reverse 

SATURAr  CURRENT  _ 

TION  ft,  PIV  (uR)  @  W  m* 

VOLTAGE  — T- -  OC 

@  100°  C.  @  25°  (g  100°  @  25°  C. 
(VOLTS)  C.  C.  VOLTS  DC 


Q 


*RMj*tiv«  or  inductivo  load 


Semiconductor  Division 

GENERAL.  INSTRUMENT  CORPORATION 

G5  Gouverneur  Street,  Newark  4.  N.  J  . 

Midwest  office  5i24.Q  West  Diversey  Ave  ^  Chicago  3^ 
Western  office  11902  Wilshire  Blvd  Los  Angeles  20 


GlNtNAL  iNSTWUVtS’-  (_  0«  PO«  A  '  ON  iSf 
CONOUCTOM  D'ViS.ON  -  »A0‘O  «ECEPTOb 
TROS'CS  MA^U^ACTuR  NG  COOPOOA^ON 


1  uDf 
cWvPANV 
AND  GPSF*: 
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and  115-15  W  are  available  for  im¬ 
mediate  plug-in  without  a  step- 
down  transformer.  Model  115-10 
W  heats  to  672  F  in  70  sec.  Stand¬ 
ard  tip  is  ^2  in.,  but  A  in.  replace¬ 
ment  tip  is  available.  Model  115-15 
W  with  A  in.  tip  achieves  717  F 
in  only  50  sec.  It  also  accommo¬ 
dates  A  in.  and  A  in.  replacement 
tips.  The  interchangeable  tips  are 
chrome  copper  alloy  with  nickel 
plating  for  long  life. 
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From  the  earliest  day  of  radio 
and  radio-frequency  circuits, 
Lapp  has  pioneered  the  applica¬ 
tion  of  electrical  porcelain  and 
steatite  to  the  special  require¬ 
ments  of  this  industry.  Today, 
"Radio  Specialties"  identifies  a 
large  and  efficient  department 
at  Lapp  where  hundreds  of  parts 
for  hundreds  of  specialized  re¬ 
quirements  have  been  designed 
and  built.  We  welcome  the  op¬ 
portunity  to  help  you — in  design 
and  production — with  your  re¬ 
quirements  for  insulating  parts 
and  associated  sub-assemblies. 
Write  Lapp  Insulator  Co.,  Inc., 
Radio  Specialties  Division,  164 
Sumner  Street,  Le  Roy,  N.  Y. 


Pulse  Generator 
0.01  /^sec  rise 

Marconi  Instruments,  111  Cedar 
Lane,  Englewood,  N.  J.  Pulse  gen¬ 
erator  model  3352  can  be  externally 
driven  to  3  Me  pulse  repetition  rate 
(1.1  Me  internal)  and  will  generate 
pulses  as  short  at  0.09  ftsec.  Pulse 
repetition  rate,  delay  from  prepulse 
and  pulse  width  are  all  independ¬ 
ently  controlled,  and  accurately  cali¬ 
brated.  Maximum  output  is  50  v. 
Unit  has  excellent  pulse  shape 
which  is  free  from  overshoot  or 
droop.  There  is  no  duty  cycle  limi¬ 
tation.  Generator  can  be  used  for 
measuring  the  resolution  of  pulse 
circuits,  and  for  measurements  and 
studies  in  radar,  telemetering, 
nucleonics  etc. 
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Trimmer  Pot 
meets  MIL  specs 

Dale  Products,  Inc.,  Columbus, 
Nebr.  The  1200  series  trimmer  po¬ 
tentiometer  meets  requirements  of 
MIL-R-27208  (USAF)  style  RTPll 
and  MIL-R-22097  (Navy)  style 
RTll.  The  25  turn  T-pot  features 
complete  welded  construction  of  all 
fixed  connections,  and  sealed  con¬ 
struction  for  maximum  protection 
from  severe  environmental  condi- 
ions.  Rated  at  1  w  to  90  C,  it  has 


j 
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FOR  THE  COMBAT  MARINE 


Stromberg-Carlson-San  Diego,  in  cooperation  with  the  U.S.  Marine  Corps, 
has  developed  a  revolutionary  new  tactical  communications  concept  that  will 
instantaneously  transmit  intelligence  from  forward  observers  and  present 
a  simultaneous  tactical  display  to  command.  Known  as  BASIC  (Battle  Area 
Surveillance  and  Integratetl  Communications),  it  works  this  way: 

Forward  observers  are  equipped  with  small,  hand-held  digital  message  generators 
on  which  reports  are  “set  up”  through  a  series  of  switches.  After  checking  the 
accuracy  of  his  message,  the  observer  sends  the  entire  message  in  a  short 
burst  over  his  standard  field  communications  equipment.  The  burst  transmission 
doesn’t  interfere  with  simultaneous  voice  communication  over  the 
same  radio  channel. 

Back  at  the  command  post,  surveillance  information  is  instantly  displayed 
on  a  tactical  map  and  simultaneously  presented  on  typewritten  cards  showing 
target  identity,  location  and  other  important  information.  Data  may  be  fed 
directly  to  tactical  computers  for  artillery  fire  control. 

The  same  techniques  and  equipment  used  for  the  Marine  Corps’  BASIC  concept 
are  readily  adaptable  to  a  multitude  of  other  military  and  commercial 
communications  and  display  systems.  For  information  about  how  BASIC  techniques 
can  solve  your  problems,  contact  Stromberg-Carlson-San  Diego,  Dept.  A-31, 
1895  Hancock  Street,  San  Diego  12,  California.  Telephone  CYpress  8-8331. 


STROMBERQ-CARI-SON-SAN  DIEGO 
A  0.V.8.0N  OF  GENERAL.  DYNAMICS  CORPORATION 
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Di»om 

G-20  &  G-21  MINIATURE 

ALL-GLASS 

HC-18  U  TYPE 

CRYSTAL 
UNITS 

Possess  oil  of  the  quality  and  dependability 
for  which  the  McCoy  line  of  metal  encased 
crystal  units  is  famous.  1 


Ct>6cfc  tlieQe  adiimtages: 


Excellent  Long-Term 
^  Stability 


^  True  Hermetic  Seal 
Altitude  is  no  problem 


y 


Minimum  Aging 

Choice  of  Leads  — 

Pins  or  Flexible  Wire 

Maximum  Resistance  to 
Shock  and  Vibration 
30  vector  G's  from  20 
to  2000  cps  —  vibration 
100  G's  —  shock 


^  Meets  nevY  CR-73/U 
and  CR-74/U  Specs 

Wide  Range  of 
Frequencies  Available 
5000  KC  to 
200,000  KC 

Extremely  Small  Size 


Write  today  for  our  free  illustrated  catalog  which  includes 
complete  listing  of  military  specifications.  For  specific  needs, 


write,  wire  or  phone  us.  Our  research  section  is  anxious 
to  assist  you. 


.019 


.192" 


Shown 

actual 


G>20— Wire  leads  -  1 1/2"  or  specify. 
G-21 — Rigid  pins  -  .040  dia.  '/e"  lung. 


.040" 


ELECTRONICS  CO. 


311 


Dept 


.  HOllY  SPRINGS 
Phone  HUnter  6-34 


MT 


PA 


3411 


SURE 


TO 


SEE 


AT 


us 


THE 


SHOW 


BOOTH 


2311 


an  operating  temperature  range  of 
—65  to  165  C.  Seventeen  standard 
resistance  values  from  10  ohms  to 
50  K  ohms  are  available.  Standard 
tolerance  is  5  percent.  Size  is  1.25 
in.  long  by  0.28  wide  by  0.31  deep. 
It  can  be  mounted  individually  or 
stacked  with  standard  2-56  screws. 
It  is  available  in  3  terminal  con¬ 
figurations. 
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Vane  Axial  Blower 
weighs  3V2  lb 

Air-Marine  Motors,  Inc.,  369  Bay- 
view  Ave.,  Amityville,  N.  Y.  Model 
E2543-200  far  exceeds  environmen¬ 
tal  tests  set  forth  in  MIL-E-5422D. 
It  has  application  wherever  maxi¬ 
mum  air  and  medium  static  pres¬ 
sure  are  paramount.  Utilizing  a 
2 A  in.  diameter  motor,  the  blower, 
at  10,500  rpm,  will  deliver  200  cfm 
at  I  in.  of  water.  It  operates  on  a 
200  V,  3  phase,  400  cycle  source. 
Due  to  its  design  principles  and 
Class  F  insulation,  unit  withstands 
an  ambient  of  85  C  and  has  a  life  in 
excess  of  5,000  hr.  It  also  meets 
MIL-E-5400B.  Housing  dimensions 
are  4  in.  diameter  by  4i  in.  long. 
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Coaxial  Connectors 
for  misssile  use 

Kings  Electronics  Co.,  Inc.,  40 
Marbledale  Road,  Tuckahoe,  N.  Y. 
Coaxial  connectors  plotted  to  enable 
users  to  select  units  which  meet  the 
desired  vswr  in  critical  applications 
can  now  be  furnished  in  the  5,000- 
11,000  Me  range.  Connectors  have 
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New  performance 
New  design 
New  appearance 


SEE  IT  AT  I.  R.  E 


THIRD  FLOOR 


JUST  BEHIND 


ESCAUTORS 


TUNABLE,  dual  selectivity 
plus 

Flat  VTVM  feature 


Sierra  Model  125A 


FREQUENCY 

SELECTIVE 

VOLTMETER 


SPECIFICATIONS 


Frequtncy  Range 

Tunable  Mode:  3  KC  —  600  KC 
Flat  Mode:  1  KC  —  600  KC 


Model  125A  is  an  all-new  vacuum  tube  voltmeter 
incorporating  features  of  several  previous  Sierra 
Instruments  In  one  compact,  high-performance 
instrument. 


Measurement  Range 

Tunable  Mode:  -90  dbm  to  +  32  dbm 
Flat  Mode:  -30  dbm  to  -f  32  dbm 


Covering  the  frequency  range  of  3  to  600  KC,  this 
new  voltmeter  has  both  narrow  and  wide  selec¬ 
tivity  settings  plus  a  flat  voltmeter  position.  This 
triple  ijnode  measurement  capability  makes  the 
Model  125A  an  extremely  versatile  instrument  for 
carrier  measurements,  wave  analysis  and  general 
laboratory  use.  Brief  specifications  are  listed  at 
the  side.  For  full  Information  and  demonstration, 
call  your  Sierra  representative  or  write  direct. 


Stitctivity 

Narrow:  down  3  db  125  cps  off 
resonance 

down  45  db  500  cps  off  resonance 
Wide:  down  3  db  1.25  KC  off  resonance 
down  45  db  5  KC  off  resonance 


Construction 


Modular  with  etched  glass  epoxy  cir> 
cult  boards 


Data  subject  to  change  without  notice 


SIERRA  ELECTRONIC  CORPORATION 


A  Division  of  PhUco  Corporation 

lONARNtN  HIVE  •  BAfSsysrt  I•2•I6  •  MENLO  PARR,  eAUFIRNIA 

Sales  representatives  in  all  principal  areas 
Canada:  Atlas  Instrument  Corporation,  Ltd.,  Montreal,  Ottawa,  Toronto,  Vancouver 
Export:  Frazar  &  Hansen,  Ltd.,  San  Francisco,  Los  Angeles 
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Alabama 

Birmingham 

Forbes  Distributing  Company 
MG  Electrical  Equipment  Company 
FAirfax  2-0449 
Mobile 

Forbes  Electronic  Distributors,  Inc. 
Arizona 
Phoenix 

Radio  Specialties  &  Appl.  Corp. 

AL  8-6121 
Tucson 

Standard  Radio  Parts,  Inc. 

MA  3-4326 
California 
Burbank 

Valley  Electronic  Supply  Co. 

Victoria  9-3944 
Glendale 

R.  V.  Weatherford  Co. 

Victoria  9-2471 
Hollywood 

Hollywood  Radio  Supply,  Inc. 

HO  4-8321 
Inglewood 

Newark  Electric  Company 
ORchard  7-1127 
Los  Angeles 

Graybar  Electric  Company,  Inc. 
ANgelus  3-7282 
Kierulff  Electronics,  Inc. 

Richmond  8-2444 
Oakland 
Brill  Electronics 
TE  2-6100 
Elmar  Electronics 
TEmplar  4-3311 
San  Diego 

Radio  Parts  Company 
Santa  Monica 

Santa  Monica  Radio  Parts  Corp. 
EXbrook  3-8231 
Colorado 
Denver 

Ward  Terry  Company 
AMherst  6-3181 

Connecticut 
East  Haven 
J.  V.  Electronics 
HObart  9-1310 

District  of  Columbia 
Electronic  Industrial  Sales,  Inc. 
Hudson  3-5200 

Kenyon  Electronic  Suppiv  Company 
DEcatur  2-5800 
Florida 
Miami 

East  Coast  Radio  &  Television  Co. 
FRanklin  1-4636 
West  Palm  Beach 

Goddard  Distributors,  Inc. 

TEmple  3-5701 
Indiana 
Indianapolis 

Graham  Electronics  Supply  Inc. 
MEIrose  4-8486 


When  you  need  any 
electronic  part  in  a  hurry 


call  your  local 
RAYTHEON  distributor 


where  it’s  sure  to  be  on  hand! 


and  at  factory  prices 


RECEIVING  AND  INDUSTRIAL  TUBES 
MECHANICAL  COMPONENTS 
VOLTAGE  REGULATORS 


f 


Serving  Key  Markets  Include 


Illinois 

Chicago 

Allied  Radio  Corporation 
HAymarket  1-6800 
Newark  Electric  Company 
STate  2-2944 
Maryland 
Baltimore 

Wholesale  Radio  Parts  Co.,  Inc. 

M  JIberry  5-2134 
Massachusetts 
Boston 

Cramer  Electronics,  Inc. 

COpley  7-4700 

DeMambro  Radio  Supply  Co.,  Inc. 
AL  4-9000 

Lafayette  Radio  Corp.  of  Mass. 
HUbbard  2-7850 
Cambridge 

Electrical  Supply  Corporation 
UNiversity  4-6300 
Michigan 
Ann  Arbor 

Wedemeyer  Electronic  Supply  Co. 
NOrmandy  2-4457 
Detroit 

Ferguson  Electronic  Supply  Co. 
woodward  1-2262 
Minnesota 
Minneapolis 

Electronic  Expeditors,  Inc. 
FEderal  8-7597 
Mississippi 
Jackson 

Ellington  Radio,  Inc. 

Missouri 
Kansas  City 

Burstein-Applebee  Company 
BAItimore  1-1155 
New  Mexico 
Alamogordo 

Radio  Specialties  Company,  Inc. 
HEmlock  7-0370 
Albuquerque 

Radio  Specialties  Company,  Inc. 
AM  8-3901 

New  York 
Buffalo 

Genesee  Radio  &  Parts  Co.,  Inc. 
DEIaware  9661 
Mineola,  Long  Island 
Arrow  Electronics,  Inc. 

Pioneer  6-8686 
New  York  City 
H.  L.  Dalis,  Inc. 

EMpire  1-1100 
Milo  Electronics  Corporation 
BEekman  3-2980 
Sun  Radio  &  Electronics  Co.,  Inc. 
ORegon  5^8600 
Terminal  Electronics,  Inc. 
CHelsea  3-5200 
Ohio 

Cincinnati 

United  Radio  Inc. 

CHerry  1-6530 
Cleveland 

Main  Line  Cleveland,  Inc. 
Express  1-1800 


Pioneer  Electronic  Supply  Ca 
superior  1-9411 
Columbus 

Buckeye  Electronic  Distributors,  Inc. 
CA  8-3265 
Daj^on 
Srepco,  Inc. 

BAIdwin  4-3871 
Oklahoma 
Tulsa 

S  &  S  Radio  Supply 
LU  2-7173 
Oregon 
Portland 

Lou  Johnson  Company,  Inc. 

CApitol  2-9551 
Pennsylvania 
Braddock 

Marks  Parts  Company 
ELectric  1-1314 
Philadelphia 
Almo  Radio  Company 
WAInut  2-5918 
Radio  Electric  Service  Co. 

WAInut  5-5840 
Reading 

The  George  D.  Barbey  Co.,  Inc. 

FR  6-7451 
Tennessee 
Knoxville 

Bondurant  Brothers  Company 
3-9144 
Texas 
Dallas 

Graybar  Electric  Company 
Riverside  2-6451 
Houston 

Harrison  Equipment  Company 
CApitol  4-9131 

Utah 

Salt  Lake  City 
Standard  Supply  Company 
EL  5-2971 
Virginia 
Norfolk 

Priest  Electronics 
MA  7-4534 
Wisconsin 
Appleton 

Electronic  Expeditors,  Inc. 

REgent  3-1755 
Green  Bay 

Electronic  Expeditors,  Inc. 

HEmlock  2-4165 
Menasha 

Twin  City  Electronics 
PArkway  2-5735 
Milwaukee 

EX-EL  Distributors,  Inc. 

Mitchell  5-7900 
Electronic  Expeditors,  Inc. 
woodruff  4-8820 

Milwaukee  Electronic  Expeditors,  Inc. 
GReenfield  6-4144 
Oshkosh 

Electronic  Expeditors,  Inc. 

BEverly  5-8930 


DISTRIBUTOR  PRODUCTS  DIVISION  •  westwood,  mass. 

SEMICONDUCTOR  PRODUCTS 
RAYTHEON  MACHLETT  POWER  TUBES 
CAPTIVE  HARDWARE 


an  absolute  reliability  of  vswr  of 
1.25:1  or  better  and  are  designed 
especially  for  missile  and  precision 
equipment.  A  calibration  curve  is 
supplied  with  each  connector  which 
can  be  tested  and  plotted  at  every 
100  Me  point  over  the  entire  range 
if  so  desired.  Both  KA  11-06  and 
KA  51-05  connectors  are  part  of 
the  company’s  TNC  group  and  are 
available  for  specihe  or  broad  band 
use.  They  meet  government  speci¬ 
fications. 
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Panel  Meter 
4V2-in.  model 


General  Electric  Co.,  Schenectady 
5,  N.  Y.  Company’s  line  of  Big 
Look  a-c  and  d-c  panel  meters  has 
been  augmented  by  the  addition  of 
a  new  4i-in.  model.  Available  for 
all  standard  voltages  and  current 
ratings,  the  instrument  features  a 
3.93  in.  scale  length.  Accuracy  is 
±2  percent.  It  can  be  supplied  with 
custom-made  scales  to  comply  with 
customers’  appearance  design  or 
color-coding  requirements.  Method 
of  mounting  is  standard,  conform¬ 
ing  to  the  ASA  C39.1  specification 
for  4i-in.  panel  meters. 
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Chassis  Slides 
ultra-thin 

Jonathan  Mfx;.  Co.,  720  E.  Walnut, 
Fullerton,  Calif.  The  ultra-thin 
series  140  and  150  precision  ball 
bearing  chassis  slides  are  designed 
for  applications  requiring  instant 
accessibility  of  electronic  consoles 
for  maintenance  and  interchange 
of  rack  mounted  chassis.  A  push¬ 
button  levering  mechanism  allows 
immediate  relea.se  of  inner  slide 
member  carrying  the  electronic 
chassis.  There  is  no  necessity  of 
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loosening  or  removing  holding  bolts. 
Load  rated  at  up  to  200  Ib/pair, 
slide  widths  are  available  from  A  in. 
to  J  in.  Tilting  mechanisms  permit 
90  deg  upward  and  downward  swing 
of  chassis  for  servicing  ease.  Posi¬ 
tive  locking  of  the  slide  assembly  in 
fully  extended  position  is  provided. 
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SUPERIOR  ACCURACY 

In  heat  controls 
for  let  windstilelds 


Convair  880  jet  airliners  are  first  to  use  new,  advanced 
design  anti-fogging,  anti-icing  heat  control  systems 
developed  by  Magnetic  Controls  Company. 

Windshield  icing  and  fogging  problems  are  considerably 
more  complex  for  jet  airliners,  compared  with  those  en¬ 
countered  by  piston  engine  planes.  With  jet  travel,  faster 
speeds,  higher  altitudes,  plus  greater  extremes  in  tem¬ 
peratures  and  atmospheric  pressures,  many  new  problems 
develop.  Magnetic  Controls  proportional  heat  control 
systems  have  helped  to  solve  these  problems  for  Convair 
880  jets.  The  Magnetic  Controls  systems  offer  four  distinct 
advantages: 

•  Automatic  compensation  for  windshield  aging. 

#  Ultra-reliable,  fully  static  design. 

#  Elimination  of  thermal  shock  for  longer  windshield  life* 

•  Superior  accuracy  —  proportional  plus  integral  control. 

For  complete  information  about  this  system  and  how  it 
may  help  you  obtain  precise,  accurate  heat  control  for 
many  applications,  write  or  phone  Magnetic  Controls 
Company  today. 


Decade  Inductors 
highly  accurate 

Universal  Mfg.  Co.,  Inc.,  1168 
Grove  St.,  Irvington,  N.  J.,  offers 
a  series  of  decade  inductors  useful 
for  substitution  in  the  design  of 
equalizers  and  filters  at  audio  and 
ultrasonic  frequencies.  Units  fea¬ 
ture  moisture  protected,  low  dis¬ 
tributed  capacity  coils  wound  on 
temperature  stabilized  molybdenum 
permalloy  cores.  At  1  Kc  the  ac¬ 
curacy  of  the  total  inductance  is 
±1  percent. 

CIRCLE  377  ON  READER  SERVICE  CARD 


MAGNETIC  CONTROLS  COMPANY 

6405  CAMBRIDGE  STREET  .  MINNEAPOLIS  26,  MINN.  .  WEst  9-4691 
O  Heat  Control  Systems  •  Static  Inverters  •  Voltage  Monitoring  Systems 


Toroidal  Inductors 
microminiaturized 

Burnell  &  Co.,  10  Pelham  Parkway, 
Pelham,  N.  Y.  The  new  MT  series 
of  Kernel  toroidal  inductors  provide 
lightest  weight,  maximum  reliabil¬ 
ity  and  considerable  economy  in  p-c 
use.  The  MT34’s  are  recommended 
for  frequencies  to  30  Kc  and  can  be 
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PIONEER  IN  SPECTRUM  ANALYZERSX 1 
FREQUENCY  RESPONSE  PLOTTERS 
COMMUNICATIONS  SYSTEM  ANALYZERS 
TELEMETRY  TEST  INSTRUMENTS 


SPECTRUM  ANALYZERS 

200cpt  to  44,000inc 

Model  SPA-3/25:  200cps-25mc — Versatile  "workhorse" 
instrument  for  audio  through  r-f  applications.  Invaluable 
for  video  spectrum  analysis. 


COMMUNICATIONS  SYSTEMS  ANALYZERS 

Single  Side  Band 

Model  SSB-3a:  2iik-40iik — Comprehensive  onolysis  with 
built-in  high  resolution  spectrum  analyzer,  2-tone  Audio 

?ienerator,  stable  tuning  head,  important  self-checking 
eotures. 

NEW  TTG-2:  Distortion-free  two-tone  audio  gen- 
erotor  for  transmitter  testing. 

NEW  ^''****  TTG-5:  RF  two-tone  generator  for  receiver 
distortion  testing,  linear  driver  for  transmitter 
power  amplifiers. 

yew  REC-1:  Extends  range  of  SSB-3a  down  to  cover 
100cps-2mc. 


AAodel  SPA-3/2S 


Model  SPA-4:  10mc-44,000mc.  Extreme  sensitivity,  od- 
justoble  IF  filter  width  (1-80kc),  70  me  dispersion,  ONE 
tuning  heod  and  other  features  for  o  wide  voriety  of 
reliable  measurements. 


NOISE  &  VIBRATION  ANALYZERS 

O.Scps  to  22.Skc 

Model  LF-2a:  —  0.5cps-2500cpt  —  Extreme  stability, 
0.1-20cps  resolution  (selectivity),  "quick  look"  spectrum 
evaluation  ond  inked  chort  readout  for  thorough  analy¬ 
sis  in  Subsonic  range. 


Modal  SPA-4 


RF  •  VHP  •  UHF  MONITORS  AND 
INTERFERENCE  ANALYZERS 


PANADAPTORS  .  .  .  uniquely  suited  to  detect  off- 
frequency  transmissions,  onolyze  interference  coused 
by  splatter,  improper  carrier  location,  spurious  modu¬ 
lation,  porosities,  etc. 


Model  LP-lo:  20cps-22.5lic— A  time-proved  spectrum  an¬ 
alyzer  for  noise,  vibration,  harmonic,  IM  ond  complex 
waveform  studies  in  many  fields. 


AAodel  LF‘2a 


TELEMETRY  TEST  INSTRUMENTS 

Model  TMI-lo:  350cps  to  85kc  Rapid  monitoring  of  en¬ 
tire  subcorrier  spectrum,  set  up  of  subcarrier  pre-empho- 
sis,  measuring  ond  onolyzinQ  subcarrier  distortions, 
mony  other  telemetry  applications. 


ULTRASONIC  SPECTRUM  ANALYZERS 

0.1kc-52Skc 

Model  SB-1 5a:  0.1  kc  to  525kc — Compact  unit  features 
extended  ronge  for  distortion  and  vibration  analysis, 
telemetry,  communications  systems  monitoring.  Sweep 
rote,  center  frequency,  sweep  width  and  IF  Bandwidth 
continuously  adjustable. 


AAodel  IP'la 


Model  TMC-411:  NEW  simultaneous  11-point  Telemeter¬ 
ing  Frequency  Calibrator. 


Modal  TMC-4n 


APPLICATIONS 


ACCEPTANCE 


I  drerndeMr  I 
CCRTIFKO 
SKCmCATNWS 

.  foroccuntt 

I  i 


Now,  see  this  growing  range  of  versatile,  economical,  easy- 
to-use  instrument,  for  Research,  Development  and  Production 
.  .  .  wherever  complete  dependability  is  o  most. 

See  them  in  Dynamic  action  at  the  show  .  .  .  demonstrating 
solutions  to  a  wide  variety  of  applicotion  problems. 

It  you  can't  come,  write  now  for  the  NEW  CATALOG  DIGEST 
ond  technical  bulletins.  For  helpful  application  informa¬ 
tion,  ask  to  be  put  on  the  regular  mailing  list  for  "THE 
PANORAMIC  ANALYZER." 


530  South  Fulton  Avenuo,  Mount  Vernon,  N.  Y. 
Phone:  OWens  9-4600 

Cobles:  Panoramic,  Mount  Vernon,  N.  Y.  State 


We’ll  never 
let  the  cat 


supplied  with  inductances  up  to  50 
mhys.  With  inductances  up  to  200 
mhys,  MT  35  Kernels  are  applicable 
to  frequencies  ranging  to  200  Kc. 
Q  for  the  MT34  is  greater  than  55 


'  (ucrmc 

fOWH 

COMTANICS 


MetropoliUn  Edison  Co. 
Pennsylvania  Electric  Co. 
New  Jersey  Power  &  LUrht  Co. 


out  of  the  bag! 


at  25  Kc  and  for  the  MT35  more 
than  60  at  100  Kc.  Size  of  the  MT34 
and  35  is  0.417  in.  o-d  by  0.215  in., 
spacing  between  leads,  0.3  in.  by  1 
in.  long  with  a  weight  of  0.06  oz. 
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Microwave  Diodes 
versatile  line 

Sylvania  Electric  Products  Inc., 
730  Third  Ave.,  New  York  17,  N.  Y., 
has  available  various  packages  in 
its  versatile  microwave  diode  line. 
Company  offers  a  wide  range  of 
mixer,  detector  and  mesa  structure 
in  Varactor  types,  for  cut-off  fre¬ 
quency  operation  from  100  Me  to 
100,000  Me.  The  Micro-Min  diodes 
are  shown  on  extreme  left  and 
right  of  photo  (lower  half).  There 
are  7  Micro-Min  types  (1N830, 
1N830A,  1N831,  1N831A,  1N832, 
1N833,  1N918)  for  use  as  uhf  and 
X-band  detectors,  and  S,  X,  and  Ku- 
band  mixers. 
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IBIPi  SHB-Senric9  plant  location 
inquiries  are  strictly  confidential! 


Get  the  jump  on  competition  and  keep  your  plans  of  relocation 
secret  by  relying  on  GPU  Site-Service.  Your  requests  for  available 
sites  and  buildings  will  receive  prompt  and  confidential  handling 
without  cost  to  you. 

As  the  one  central  source  of  plant  location  information  for  nearly 
half  of  Pennsylvania  and  New  Jersey,  GPU  Site-Service  gives  you  a 
quick  insight  into  the  full  details  on  any  of  1279  communities  within 
overnight  shipping  to  more  than  55  million  consumers. 

Write,  wire  or  phone  today  for  complete  files  on  availabilities  to 
match  your  specific  requirements.  We  will  be  glad  to  send  them 
immediately  and  keep  your  request  a  close  secret  between  you  and  us. 


H  vT  • 

O  O  O  ooo ooo 


jeraejr  fjentnu  rower  m  uo. 

GENKRAL  PUBLIC  UTILITIES 
CORPORATION 

Att:  Wm.  J.  JamiMon,  Ar*o  D«v*lopm«nt  Dir*ctor,  l>«pt.  E>3 
67  Brood  St^  Now  York  4,  N.  Y.  WHitoholl  3^600 


Microforms 
high  purity 

Anchor  Alloys,  Inc.,  968  Meeker 
Ave.,  Brooklyn  22,  N.  Y.,  has  an¬ 
nounced  a  wide  variety  of  micro¬ 
forms.  The  most  common  elements 
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IMAGINATIVE  RESEARCH 


Since  the  earliest  days  of  the  electron  tube,  the  name  of  ITT  has 
been  in  the  forefront  of  tube  development. 

ITT  Components  Division  offers  the  products  of  these  years  of 
experience  and  imaginative  research  —  your  most  dependable 
source  for  special  purpose  electron  tubes. 

Federal  Power  Tubes 

Used  in  military  applications  as  pulse  switch  tubes,  and  for  broad¬ 
cast,  industrial  heating,  and  communications  as  amplifiers, 
oscillators  or  modulators.  Federal  tubes  comprise  the  broadest 
range  of  power  triodes  available  anywhere  —  ranging  up  to  225 
KW  anode  dissipation.  Several  metal-ceramic  types  are  now 
available. 

Kuthc  Hydrogen  Thyratrons 

Produced  by  the  oldest  and  most  experienced  manufacturer  of 
hydrogen  thyratron  tubes,  with  two  decades  of  research  and 
development  background,  Kuthe  Hydrogen  Thyratrons  represent 
the  ultimate  in  tubes  for  radar  modulation  and  similar  applications. 

Kuthe  offers  the  most  complete  family  of  Hydrogen  Thyratrons 
available,  including  new  ceramic-metal  types  to  meet  severe 
environmental  conditions. 


IRE  Booth  Numbers 
2510-2625 


Also  available  is  a  complete  line  of  Hydrogen  Diodes  and  grid 
control  rectifiers  for  special  applications. 

TTGi*  Traveling  Wave  Tubes 

The  first  traveling  wave  tubes  manufactured  and  used  commer¬ 
cially  for  microwave  communications  were  ITT  Tubes  —  fore¬ 
runners  of  the  outstanding  family  of  traveling  wave  tubes  now 
available,  covering  from  250  megacycles  to  11,000  megacycles, 
providing  1  KW  peak  power  over  the  entire  frequency  range. 
These  tubes  are  all  ceramic-metal  construction  for  extremely 
rugged  CW  or  pulse  service,  meeting  rigid  government  environ¬ 
mental  requirements  for  microwave  components. 

TET  Display  Tubes 

The  latron*  family  of  display  tubes  -  the  most  recent  achieve¬ 
ment  in  commercial  tube  development  by  ITT  Components 
Division  —  features  bright  daylight  viewing  by  image  amplification 
and  the  ability  to  write,  store  and  erase  information  at  will.  In¬ 
tended  for  use  in  radar  and  similar  electronic  displays,  latron* 
tubes  are  available  in  several  sizes  for  direct  or  projection 
display  applications. 

Write  or  call  TODAY  for  complete  catalog  or  Engineering  Data 
Sheets  on  the  types  you  require. 

*latron  is  a  trademark  of  International  Telephone  and  Telegraph  Corporation. 


o 
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specifications.  ^  „H.r  pount.  p."<*t"«. 

NEV<  relay 

iiiTRA-reliabiiity  under  most 
Insures  ULTRA  reii  ^^^njaions. 

Opproling  ihockt  100 

.CoMoC  rating:  dry  circuit  to  2  ""'IP** 

.  Entr.m.iy  tow  contoct  r.»i»tonc..  3  944.046 

Visit  Booth  1929  oHhelR^ 


Write  for  illustrated  literature. 


ELECTRO-TEC  CORP. 

P.  0.  BOX  37R,  SOUTH  HACKENSACK.  N.  J.  •  BLACKSBURG.  VA.,  ORMOND  BEACH,  FLA. 


SUP  RINGS  •  SWITCHES 
RELAYS 


employed  as  emitters  and  collectors 
in  semiconductors  have  been  in¬ 
dium,  aluminum,  gallium,  lead,  tin, 
gold,  silver,  arsenic,  antimony  pure, 
binary  or  ternary  alloys  and  com¬ 
posites  consisting  of  solder,  tin  or 
gold  clad  one  side,  edge  or  center 
strips  on  such  metals  as  molyb-  r 
denum,  tantalum,  tungsten,  nickel, 
kovar,  etc.  These  microforms  are 
manufactured  to  rigid  specifica¬ 
tions,  blue  prints  and  tolerances  to 
suit  specific  requirements.  Cus¬ 
tomers  select  purities  from  99.9 
percent  to  99.999  pure,  elemental, 
alloyed  or  composite,  in  the  form  of 
spheres,  washers,  dots,  rings  or 
specially  shaped  tabs. 
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Testing  Devices 
measure  vibration 

MB  Electronics,  a  division  of 
Textron  Electronics,  Inc.,  781 
Whalley  Ave.,  New  Haven  8,  Conn. 
Electronic,  electrodynamic  and  elec- 
trohydraulic  equipment  for  con¬ 
trolled  simulation  and  measure¬ 
ment  of  environmental  vibration 
conditions.  Heart  of  a  system  for 
calibrating  velocity-type  pickups 
and  accelerometers  is  the  MB  C12 
electrodynamic  exciter.  It  provides 
a  frequency  range  of  5  to  10,000 
cps,  maximum  sinusoidal  vector 
force  of  150  lb.  A  complete  line  of 
electrohydraulic  loading  systems — 
27  MB  models  in  all — producing 
1,000  to  100,000  lb  force  output  is 
also  available. 
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Tiny  Connectors 
meet  Mil  specs 

The  Deutsch  Co.,  Municipal  Air¬ 
port,  Banning,  Calif.,  has  available 
a  complete  line  of  miniature  con¬ 
nectors,  including  solder-type  (DM 
series),  solderless,  snap-in  type 
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tAFTSMANSHIP  IN  CRrSTAlS  SINCf  )931 


NOW!  FROM 


Crystal-Controlled 

PACKAGED 

OSCILLATORS 


Valpey  Crystal  Corp.,  a  reliable  and 
long-established  manufacturer  of  fre- 
quency  control  devices,  now  brings  you  a 
« line  of  precision-made  crystal-controlled 
packaged  oscillators. 

Transistor  or  tube  types  are  available  from  60  cps.  to  10  me. 
Standard  units  are  offered  for  computer  and  commtercial 
applications  —  with  a  minimum  of  lead  time  required.  Our 
Engineering  staff  would  be  pleased  to  design  custom  units  for 
severe  environmental  conditions  and  other  special  applications 
to  meet  your  most  particular  requirements. 

Valpey  Crystal  Corp.,  also  manufactures  a  complete  line  of 
precision  optics,  quartz  crystals  and  temperature  control  ovens 
for  electronic,  ultrasonic  and  optical  applications. 

Write  today  for  free  bulletin! 


Two  great  Convair  Jets 
get  reliable 
connections  through 


VISIT  us  AT 
BCX>TH 
1429 

I.R.E.  SHOW 


CORPORATION 

HOLLISTON,  MASSACHUSETTS 

Telephone:  GArden  9-4851 
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need 

reference 
data?  /dfc; 


*  (Z)  Gremar  Mfg.  Co., 

General  Dynamics  corporation’s  CONVAIR  Division  speci¬ 
fies  Gremar  RF  connectors  for  its  new  880  commercial  jet, 
the  world’s  fastest  airliner.  For  reasons  of  top  reliability 
Gremar  RF  connectors  are  also  on  their  military  B-68.  Here’s 
why  . .  . 


GREMAR  CONNECTRONICS  concentrates  engineering, 
production  and  quality  control  on  RF  connectors  only  . .  . 
guarantees  100%  conformance  to  your  most  exacting  specs. 

GREMAR  DELIVERS  ...  by  stocking  America’s  most 
complete  line  of  RF  connectors  and  fittings  . .  .by  maintain¬ 
ing  a  shelf  stock  of  more  than  500,000  assembled  units  ...of 
over  2,000  types  .  .  .  and  4,000,000  component  parts  ready 
for  assemblyf 


Look  in  the  new 


SPECIFY  GREMAR  for  top-level  reliability  and 
performance  in  RF  connectors.  Write  for  litera¬ 
ture  on  any  series  of  standard  RF  connectors  . . . 
or  send  us  your  specs  on  special  requirements. 


electronics 
BUYERS’  GUIDE 


Specialized  high  potential  test  eqnip- 
ment  developed  by  Gremar  determines 
voltage  breakdown  point  up  to  25  KV, 
just  one  of  the  142  separate  quality 
checks  that  make  Gremar  RF  connec¬ 
tors  specified  on  every  major  missile 
program. 


Complete  list  of  government  buying  agencies, 
specs  and  applications  in  64  page  refer- 
I  ence  section  of  the  ’59-’60  issue. 


I  MANUFACTURINO  COMPANY,  INC 

RELIABILITY  THROUGH  QUALITY  COUfkOL 

Dspt.  A  Wakefield,  Mots.,  CRystol  9-4580 

VISIT  US  AT  ItE  SHOW  tOOTN  3317 


A  McGRAW-HILL  PUBLICATION 

W.  42nd  Street  /^ 
W  New  York  36,  N.  Y. 


i 
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TEMPERATURE  CONTROL 
EXPERIENCE 


Sensitive  aircraft  and  missile  components  and 
systems  often  require  temperature  control 
within  close  limits  —  while  ambient  temper¬ 
atures  fluctuate  widely.  Eastern  refrigera¬ 
tion-type  cooling  systems  are  ideal  for  such 
conditions. 


Designed  for  the  strictest  military  require¬ 
ments,  these  vapor-cycle  closed-system 
packages  are  built  around  a  highly  efficient 
compressor  powered  by  a  special  400-cycle 
motor.  Unique  condensing  and  special 
cooling  methods  are  called  upon  to  meet 
the  most  unusual  operating  requirements, 
the  most  demanding  specifications. 


Capacities  range  from  100  to  6000  watts; 
operating  altitudes  extend  to  100,000 
feet.  Some  units,  of  the  “boil-oflT’  type, 
perform  almost  without  regard  for  ex¬ 
tremes  in  altitude  and  temperatiure. 


Call  on  Eastern  for  imaginative  solu¬ 
tions  to  all  avionic  cooling  problems 
.  .  .  and  write  for  new  Bulletin  360. 


Other  refrigeration  units  for  aircraft  and  missile  electronics 


too  SKIFF  STREET 
HAMDEN  14,  CONN. 


(DS  series),  hermetics  and  rack- 
and-panel  connectors.  These  minia¬ 
ture  connectors  meet  or  exceed  all 
applicable  requirements  of  military 
specifications. 
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Time  Delay  Relay 
10  percent  accuracy 

Hi-G,  Inc.,  Bradley  Field,  Windsor 
Locks,  Conn.  Series  1100  time  de¬ 
lay  relay  custom-designed  with 
standard  delay  times  of  50  msec  to 
3  minutes  during  operate  or  release 
cycle.  Relays  with  longer  delays 
or  with  delay  during  operate  as 
well  as  release  time  are  also  avail¬ 
able.  Accuracies  of  10  percent  or 
better  over  severe  environmental 
conditions  up  to  a  vibration  of  20 
g  to  2,000  cps,  temperatures  of 
—65  C  to  -1-125  C  and  shock  of  50 
g.  Contacts  are  available  with  rat¬ 
ings  as  high  as  10  amperes.  Either 
a-c  or  d-c  source  voltages  may  be 
specified. 
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Tiny  Transformers 
epoxy  molded 

Microtran  Co.,  Inc.,  145  E.  Mine- 
ola  Ave.,  Valley  Stream,  N.  Y.  New 
transistor  transformers  weigh  4 
grams.  They  are  manufactured 
with  nickel  alloy  cores  of  high 
permeability,  nylon  bobbins  and 
Formvar  wire.  They  are  designed 
to  meet  MIL-T-27A,  grade  5,  class 
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AVIATION  CORPORATION 


~:em  NEW  YORK  INSTITUTE  | 
OP  RADIO  ENGINEERS  EXHIBIT 

BIW  VOftK  C01.ISBUM 
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Montrose  Division 

Stmth  iiwmlMat,  PHtmtfimtim 

Bendix  Pacific  Division 

North  UtHtumti,  ChHfrtnIh 

Red  Bank  Division 
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Scintilla  Division 
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R,  10,000  hr  reliable  life.  Tinned 
buss  leads  are  supplied,  enabling  the 
units  to  be  used  for  dip  soldering 
in  printed  circuitry.  Units  may 
also  be  mounted  flush  in  a  fuse  clip 
type  assembly.  Terminals  are 
identified  by  a  fiat  on  one  side.  Elec¬ 
trical  ratings  provide  primary  im¬ 
pedances  of  400  to  100,000  ohms  and 
secondary  impedances  of  11  to  2,500 
ohms.  Wattage  ranges  from  2.5 
mw  to  8  mw. 
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f  high  standard 
of  connector  quality 
and  performance  for 
Missiles,  Aircraft, 
Computer  and  other 
Electronic  Systems. 


Wiring  Systems 
flexible 

Sanders  Associates,  Inc.,  95  Canal 
St.,  Nashua,  N.  H.  Flexible  wiring 
designs,  including  twisted  pairs, 
shielded  cables,  and  multilayer  har¬ 
nesses  of  high-density  circuits 
available  as  mass-produced  unit 
components  for  equipment  manu¬ 
facturers.  Preforming  in  pleated 
folds  or  coils  permits  harnesses  to 
stretch  and  recoil  into  small  space. 
In  rotating  equipment  no  connect¬ 
ing  slip  rings  are  required  for  de¬ 
vices  oscillating  through  360  deg 
and  more. 
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connectors  meet  all  MIL-5015  and  MIL-C-8384  (USAF) 
specifications  and  are  available  in  all  standard  sizes  and  contact 
arrangements. 


has  the  production  capacity  to  assure  fast  delivery  on 
lioth  standard  and  special  applications. 


is  an  outstanding  specialist  in  hermetic  as  well  as 
standard  connectors. 


is  unusually  well  prepared  to  create  custom  connectors, 
maintaining  complete  research  and  development  facilities  for 
engineering  and  testing  special  applications. 


is  able  to  easure  exacting  quality  control  because  all  com¬ 
ponents  are  produced  and  assenmfed  under  one  roof. 

Look  to  ESCON  for  the  solution  of  your  connector  desigp  and  delivery  problems. 
Write  for  specifications  literature. 

SKI  US  AT  BOOTH  IfOS  THE  I.R.E.  SHOW. 


Precision  Pots 
trimmer  type 

Helipot  Division  of  Beckman  In¬ 
struments,  Inc.,  2500  Fullerton 
Road,  Fullerton,  Calif.,  announces 
three  new  trimmer  potentiometers : 
model  7216,  a  I  in.  diameter  ten-turn 


A  Subsidiary  of 
GLASS-TITE  Industries,  Inc. 


724  BRANCH  AVENUE 


224  CIRCLE  224  ON  READER  SERVICE  CARD 


CIRCLE  225  ON  READER  SERVICE  CARD->- 


1*^ 

r 

Ik.  I 

j 

1^ 

1 

INC. 

/ 


YORK-HOOVER  GUARANTEE 

Th*  Yorfc>Hoov«r  Body  Division  occupies  350,000 
square  feet  of  modern  monufocturing  facilities. 
Highly  skilled  engineers,  metal  workers,  welders 
and  finishers  take  traditional  Pennsylvania  Dutch 
pride  in  producing  this  top  quality  Shelter  S-141. 

This  is  your  guarantee,  backed  by  67  years  of 
creative  engineering  and  production  “know  how.” 


1- 


Patents  ^RE24. 613  and  =-2.558, 


Pat.  Pending 


NOW  you  can  Zipper-Tube 

100  feet  of  cable  in  seconds  with  the  new 

ALPHLEX®  CLOSING  TOOL 
for  ZIPPER  TUBING*.  .  . 


367.  and  other  patents 


■  ■  m  with  each 

order  of  1000  or  more  feet  of  Alphlex 
Zipper  Tubing.  Designed  specifically 
to  save  you  time,  labor  and  money  in 
your  cable  production  requirements, 
the  unique  new  Alphlex  Zip-2000  Clos¬ 
ing  Tool  forms,  closes  and  seals  Alphlex 
Zipper  Tubing  in  one  easy  motion  — 
faster  and  more  positively  than  ever 
before.  Just  lay  your  wires  on  the  flat 
Zipper  Tubing,  insert  the  zipper  tracks 
in  the  openings  of  the  Tool,  pull  the 
Tool  along  the  cable’s  length— zip!— 
that’s  it!  The  Tool  forms  the  tube, 
closes  the  tracks,  permanently  seals  the 
jacket— fast,  in  seconds. 

PERFORMANCE-PROVEN 
ALPHLEX*  ZIPPER  TUBING 

For  your  every  harnessing,  cabling 
and  jacketing  need,  the  complete  line 
of  Alphlex  Zipper  Tubing  comprises  6 
types  and  17  sizes  each,  from  V*"  to  4" 
I.D.— and  is  used  by  such  leaders  as 
IBM,  IT&T,  Lockheed,  Martin,  Sperry 
Rand,  U.S.  Government  agencies,  etc. 


ALPHA 


Write  for 
free  Catalog  Z-2 

ALPHA  WIRE  CORPORATION  •  200  Varick  Street.  New  York  14,  N.  Y.  •  AL  5-5400 
Pacific  Division;  1871  So.  Orange  Drive.  Los  Angeles  19.  California  •  WE  8  9141 


IRE  BOOTH  4103  •  IRE  BOOTH  4103  •  IRE  BOOTH  4103  •  IRE  BOOTH  4103  •  IRE  BOOTH  4103 
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number  (illustrated  with  a  turns- 
counting  dial)  ;  model  70,  a  i  in. 
square  trimmer;  and  model  71,  §  in. 
square  pin-type  unit  for  use  in 
printed  circuitry. 
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Impulse  Relay 
long  life 


Guardian  Electric  Meg.  Co.,  1621 
W.  Walnut  St.,  Chicago  12,  Ill. 
Series  670  impulse  relay  is  designed 
to  insure  long  life  trouble  free  op¬ 
eration  well  in  excess  of  one  million 
steps.  Each  momentary  impulse  (up 
to  10  steps  per  sec)  causes  relay  to 
reverse  its  cam  actuated  contacts. 
Contact  arrangements  up  to  dpdt, 
with  ratings  to  1,500  w  noninduc- 
tive,  or  up  to  20  amperes  locked 
motor  current,  motor  load  control 
on  115  V,  60  cycles.  Coil  voltages 
to  230  V  a-c  or  110  v  d-c.  Applica¬ 
tions  include  on/off  control  of 
lights,  motors,  speakers,  etc. 
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Rack  Adapter 

provides  flexibility 

Alden  Products  Co.,  117  N.  Main 
St.,  Brockton  64,  Mass.  A  new  “pic¬ 
ture  frame”  rack  adapter  makes  it 
possible  to  subdivide  circuitry  into 
modular  plug-in  units  within  a 
single,  rack  -  mounted  assembly. 
Combinations  of  2  in.,  4  in.,  8  in. 
or  one  17  in.  chassis  plug  into  the 
rack  adapter  which  in  turn  mounts 
in  any  standard  relay  rack  or  spe¬ 
cifically  in  Alden  unit  racks  for 
greater  flexibility  and  servicing 
ease.  This  functionally  subdivided 
rack  module  can  be  included  in  line 
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Creative  En^meenn^  for  hulust rial  ami  Miliiar\  Products  Since  IH^. 


PROVEN  REUABIUTY- 

SOUD-STATE  POWER  HNERTERS, 
ovor  260,000  lo996d  hoin. 

voifa90-ra§iliftd,  frtqaoMf-eottrollod, 
for  Mittilt,  toloiMl^r,  |ro««4 
ISS^O  oH-tiliooa  Mitt  mitablo  iotr- 


Low  Noise 
VHF  and  UHF 

Amplifiers  and  Preamplifiers 

SERIES  1000 


For  application  as  receiver  preamplifiers  or 
wide  band  i.  f.  amplifiers  ...  in  scatter 
communications  systems,  laboratory,  or 
nuclear  research.  Eight  standard  models 
cover  VHF  and  UHF  to  900  me.  High  gain, 
|pw  noise.  Special  pass  bonds  available. 

Advanced  techniques  permit  modification 
of  standard  units  at  minimum  cost. 


Intoraiactronks  all>«ilicon  thyrotron-Rk*  goN 
ing  •lanianH  and  ewbk-groin  toroidal  mognolic 
compononts  convort  DC  to  any  dotirod  numbor 
of  AC  or  DC  ovtpvt*  froM  1  to  10,000  watt*. 

Ultra^oliablo  in  oporotion  (ovor  260,000 
logged  boor*),  no  moving  port*,  wnhormod  by 
shorting  otttpwt  or  rovorsing  inpot  polarity. 
High  convorsion  oIRcioncy  (to  92%,  indoding 
voltogo  rogulotion  by  Intoroloctronics  potontod 
roMox  high-ofRcioncy  mognotk  ompKIIor  dr* 
coitry.) 

light  woight  (to  6  wotts/os.),  compact  (to 
S  wotts/co.  in.),  low  rippio  (to  0.01  mv.  p-p), 
oxcoUont  voltogo  regulation  (to  0.1%),  prodso 
froqwoncy  control  (to  0.2%  with  Intoroloctronics 
oxtromo  onvironmont  mognotostrictivo  stand¬ 
ards  or  to  0.0001%  with  fork  or  piosooloctric 
standards.) 

Complies  with  MIL  specs,  for  shock  (100O 
11  misc.),  accolorotion  (100O  IS  min.),  vibra¬ 
tion  (100O  5  to  S,000  cps.),  tomporoturo  (to 
150  degrees  C),  RF  noise  (1-26600). 

AC  single  and  polyphaso  units  supply  sine 
waveform  output  (to  2%  harmonics),  will 
doUvor  up  to  ton  times  rated  lino  current  into 
•  short  dreuit  or  actuate  MIL  typo  magnetic 
dreuit  breakers  or  fuses,  will  start  gyros  and 
motors  with  starting  current  surges  up  to  ten 
times  normol  opersrting  lino  current. 

Now  in  use  in  major  missiloe,  powering 
telemeter  transmitters,  radar  beacons,  elec¬ 
tronic  equipment.  Single  and  polyphase  units 
now  power  airborne  and  marine  missile  gyres, 
synchros,  serves,  magnetic  ampRIlers. 

I nterele ctronics— Rrst  and  most  experienced 
in  the  solid-state  power  supply  Reid  produces 
its  own  all-silicon  solid-state  gating  elements, 
aN  high  Rux  density  magnetic  components, 
high  temperature  ultra-reliablo  Rim  capadtors 
and  components,  hoe  complete  fadlHies  and 
know  (low— hen  designed  and  delivered  more 
working  KVA  than  any  other  RrmI 

For  complete  engineering  data,  write  Inter, 
electronics  today,  or  coll  LUdlew  4-6200  in 
New  York. 


Writ*  for  comploto  dotoils; 


COMMUNITY  ENGINEERING  CORPORATION 

P.  O.  BQX  824  STATE  COLLEGE,  PA. 
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PRECISION  INSTRUMENTS 

FOR 

STANDARDIZING  LABORATORIES 


RESISTANCE  STDS. 
'REICHANSTALT  and 
BU.  of  STD.  TYPE" 


ANTHONY  PAHERN 
WHEATSTONE  BRIDGE 


MUELLER  BRIDGE 

FO« 

PRECISE  TEMPERATURE 
MEASUREMENTS  WITH 
PLATINUM  RESISTANCE 
THERMOMETERS 


LABORATORY  AND 
DEFLECTION  POTENTIOMETERS 


OUR  FACILITIES  ARE  AVAILABLE  FOR 
CALIBRATION  &  CERTIFICATION 

BASED  ON  OUR  OWN  NATL.  BUREAU  OF  STD 
CERTIFIED  STANDARDS. 


Gbay  Instrument  Company 

448  MIU  ROAD 

ANDALUSIA,  PA. 


INTERELECTRONICS  CORP. 

2432  Ofe  CoNOONno.  Ne  Ye  38,  Ne  V. 
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ELECTRONICS 


with  other  rack  mounted  units 
making  up  electronic  systems.  Since 
it  is  an  independent,  self-contained 
unit,  it  can  be  conveniently  moved 
from  one  installation  and  included 
in  another. 
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STATEMENT 

OF 

POLICY 

FROM 

Ct.G.C. 


General  Communication  Company  has  made  important 
contributions  towards  advancing  the  state  of  the  art  in 
the  design  and  manufacture  of  specialized  test  equipment 
and  sub-systems  for  aircraft  and  missiles. 

With  the  arrival  of  the  s£^)nd  generation  of  missiles 
and  the  approach  of  the  sps^e  age,  more  stringent  re¬ 
quirements  will  be  made  on  components  and  techniques 
to  satisfy  these  sophisticated  systems.  G.C.C.  intends  to 
continue  to  serve  weapon-systems  groups  through  the 
improvement  of  existing  jBtriucts,  and  the  development 
of  new  techniques,  particularly  in  the  fields  of  precision 
meaisurement  and  calibration  standards. 


Taper  Pin  Connectors 
die  cast 

Cries  Reproducer  Corp.,  151 
Beechwood  St.,  New  Rochelle,  N.  Y., 
announces  zinc  die  cast  taper  pin 
connectors.  Because  the  units  must 
generally  be  produced  in  complex 
shapes,  thin  cross  sections,  close 
tolerances  and  in  large  volume, 
many  receptacle  designs  have  taken 
advantage  of  the  fully  automatic 
die  casting  technique  developed  by 
GRC.  The  design  illustrated  is 
based  on  multiples  of  2  and  4  taper 
pin  holders.  At  one  end  a  connec¬ 
tion  is  made  by  a  wire  crimped  into 
a  notch  formed  in  the  “bridge”  be¬ 
tween  the  receptacles.  At  the  other 
end  a  taper  pin  is  inserted.  Origi¬ 
nally  these  parts  were  formed  pro¬ 
gressively  from  sheet  metal  plus 
soldering  in  a  costly  operation.  The 
modular  construction  made  possible 
by  die  casting  speeds  servicing  by 
eliminating  the  disconnect  and  re¬ 
connect  work  necessary  with  sol¬ 
dered  units. 
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MISSILE  ELECTRONICS 

GROUND  CHECKOUT  AND 
TEST  EQUIPMENT 

NAVIGATION  AND 
SURVEILLANCE  EQUIPMENT 

MICROWAVE  EQUIPMENT 
SPECIAL  INSTRUMENTATION 


G.  C.  C.  Offers  Advanced  mj 
Capabilities  in 


m^nic 

m&ot: 


G.C.C.  has  developed, 

and  is  now  producing  for  Indus¬ 
try  and  the  National  Defense  . . . 
Pulse  Power  Calibrators,  Coaxial 
Switches,  Radar  Beacons,  Signal 
Generators. 


Static  Inverters 

precision  frequency 

Magnetic  Amplifiers,  Inc.,  632 
Tinton  Ave.,  New  York  55,  N.  Y. 
A  line  of  static  inverters,  designed 
for  aircraft,  missile  and  ground 
guidance  application,  operate  from 
a  nominal  28  v  d-c  supply  and  pro¬ 
vide  regulated  115  v  400  cps  1  phase 
or  3  phase  outputs.  Power  ratings 
are  from  30  va  to  1,500  va.  Em- 


677  Beacon  Street  Boston  15 
—  —('^creative electronics  }  —— 
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electronics  buyers'  guide  and  reference  issue 

THE  ELECTRONICS  MAN'S  BASIC  BUYING  BOOK 


.  A  McGRAW  HILL  PUBLICATION 
330  West  42nd  St..  New  York  36.  N.  Y. 


People  believe  most  completely  in  the 
things  that  work  best  for  them.  That’s 
why  52.000  readers  of  electronics  pay 
more  than  $300,000  each  year  to  get 
the  information  it  gives  them. 

Use  electronics  to  create  interest  and 
acceptance  for  your  products,  materials 
or  services.  The  electronics  BUYERS’  GUIDE 
gets  you  there  when  your  customers  are 
making  buying  decisions . . .  actually 
sells  for  you. 

Exclusive!  There  is  clear  evidence  that 
the  “GUIDE"  carries  the  most  weight: 
it  has  42%  more  advertisers  than  any 
other  electronics  directory. 


DIGISYN®  ENCODERS 


for  precision  in: 

Radar  and  Optical  Tracking 


/ 


Navigation  and  Guidance  Systems  f 

I  t 

Missile  Launch  Control  ^  /  / 

I  FptE  CONTROL 

Nuclear  Reactor  Control  '  /  / 

I  f  ' 

_ f  i  /  y- 

It  /  ^ 

It  t 


LJLJ-" 

x[3 


It  /  .XRVIGATION 


-17 


^  /  '■  / 

/  / 
/!  I 

'  /  I  ‘ 

PhotpeleQtrib 

/  Pobiti^n 
^  Encoc/er 


DIGISYN®  RD-17 

The  Ultra-Precise  Encoder 

a  17-digit  accuracy  in  10"  diameter  —  10- 
second  resolution  without  gearing 

e  Self-contained  amplifiers  and  control  elec¬ 
tronics 


a  Self-contained  power  supplies  •—  115  Volts, 
60  cps  or  400  cps  input  power 

a  Solid  or  Hollow  Shaft  Input 
a  Serial  or  Parallel  Digital  Readout 
a  Modular  construction  —  easy  maintenance 


When  you  need  the  ultimate  in  accuracy,  the  utmost  in  reliability,  the 
maximum  in  performance,  the  minimum  in  maintenance  —  specify 
DIGISYN  Shaft  Position  Encoders.  They  provide  a  direct,  single-step 
method  of  digitizing  the  angular  position  of  a  shaft,  meet  military  specifi¬ 
cations,  and  function  in  environmental  extremes. 

For  full  inlormalion  on  fho  now,  ullra-prutisu  1(0-17  or  ofhor  DIGISYNS  oncodcrt 
..  and  occottorioi,  writ#  today,  or  call  (Bosfon)  COploy  7-8425.  ' 


WAYNE-GEORGE 

CORPORATION 

(ADCON  DIVISION) 


588  COMMONWEALTH  AVENUE  •  BOSTON  15.  MASS. 


Soo  Ilf  ot  I.K.E.— Booth  #3232 


phasis  of  design  is  high  reliability, 
small  size  and  weight.  Features  in¬ 
clude:  short  circuit  protection  with 
automatic  recovery,  phase  locking 
circuitry,  reverse  voltage  protec¬ 
tion,  magnetic  amplifier  regulator, 
transient  voltage  suppression,  mod¬ 
ular  construction,  low  distortion, 
and  high  shock,  vibration  and  en¬ 
vironment. 
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Tiny  Connector 
high  reliability 

Elco  Corp.,  “M”  St.  below  Erie 
Ave.,  Philadelphia  24,  Pa.  Series 
8105  connector  is  of  the  rack-and- 
panel  type,  with  high  contact  dens¬ 
ity.  Contacts  are  Varicons,  assuring 
high  reliability  and  low  contact  re¬ 
sistance  under  all  typical  environ¬ 
mental  conditions  during  the  entire 
life  of  the  equipment.  Connector  is 
of  hermaphroditic  design  with  both 
mating  insulators  exactly  alike  ex¬ 
cept  for  their  contact  numbering. 
The  mating  contact  area  extends 
50  percent  above  the  insulator  sur¬ 
face  and  50  percent  below  it,  inside 
the  insulator  contact  holes.  Con¬ 
nector  illustrated  has  4  rows  of  8 
contacts;  .spacing  between  contacts 
is  0.100  in.  and  0.125  in.  between 
rows. 
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R&D  Kits 

ferrite  components 

Ferroxcube  Corp.  of  America, 
Saugerties,  N.  Y.  Engineers  pio¬ 
neering  new  products  requiring 
ferrite  magnetic  cores,  voltage  de¬ 
pendent  resistors,  memory  cores, 
planes  or  stacks  will  ease  their 
problems  with  Ferroxkits.  The  kits 
make  it  possible  to:  (1)  immedi¬ 
ately  obtain  necessary  components 
for  making  initial  investigations; 


230  CIRCLE  230  ON  READER  SERVICE  CARD 


MARCH  11,  1960  •  ELECTRONKS 


recise 


Model  1060R, 

Rack  Mounted 

Test  Volume  10”x7“x7 


DELTA  DESIGN,  Inc. 


Temperature 
Control 
±y2°F  From 
-100°F  to  +500°F 

ACCURATE  TEMPERATURE 
CONTROL,  without  overshoot 
and  without  drift. 

• 

SAVES  TIME  by  bringing  the 
•nvironment  to  the  engineer 
instead  of  scheduling  time  in 
large,  slow  chambers. 

e 

VERSATILE— test  for  high  and 
low  temperatures  in  the  some 
chamber. 

e 

AUTOMATIC  CYCLING  timer 
is  available  os  auxiliary 
equipment. 

e 

Other  chamber  sizes  and 
models  ore  also  available. 


Soles  Office 

7460  GIRARD  AVENUE 
LA  JOLLA,  CALIF. 

GLencourt4-ll8S  TWX:  LAJ  64S3 
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VALUABLE  64  PAGE 
REFERENCE  SECTION 

in  electronics  BUYERS'  GUIDE 

Prepared  especially  by  the  25-inan  edi¬ 
torial  staff  of  electronics,  this  64-page 
section  is  designed  to  assist  the  buyer  by 
providing  him  with  market  data,  elec¬ 
tronics  applications,  market  distribution, 
market  reports  and  books,  industry  or¬ 
ganisations  and  services. 


...IT  GLOWS  w/!en 
the  FUSE  BLOWS! 


NEW  INDICATING 
3AG  FUSE  POSTS 


h 


I  I 


II  I 


\  i 


EXAMINE  THESE  FEATURES 

I  New  patented  knob  design 
to  assure  high  degree  of 
illumination  for  instant 
j  blown  fuse  indication. 

I  2  Positive  finger  grip  for  knob 

-  extraction. 

J  3  Quick  service  bayonet  lock. 

4  Constant  tension  beryllium 
copper  coil  A  leaf  spring  for 
positive  contact  A  lower 
millivolt  drop. 

5  Optional— at  extra  cost — 
neoprene  “O”  ring  to  assure 
splash-proof  feature. 

g  New  high  degree  vacuum 
neon  lamp  for  greater  briU 
actual  liance  A  visibility. 

SI2E  7  Impact  black  phenolic  mo- 

terial  in  accordance  with 
MIL-M.14E  type  CFG. 
g  One  piece  brass  hot  tin 
dipped  non-turning  bottom 
terminal. 

9  Double  flats  on  body  to  per¬ 
mit  mounting  versatility. 


SPECIFICATIONS: 


A  PARTI  VOlTAOl  RANOI 

j\  344006  .  2V^-  7  volts 

V.V  .  344012  .  7  .  16  voMt 

a™**™  '..SS: 

h'  3442SO .  200  -250  voMs 

y  Maximum  current  rotkig  20  amps. 

PHYSICAL  CHARACnRISTKS— Overall  length  2^'  with  fuse  in¬ 
serted  •  Front  of  panel  length  'Ms'  e  Back  of  panel  length  \*A»* 
e  Panel  area  front  'Ms'  dia. .  Panel  area  back  'Hs'  dia.  •  Mounting 
hole  size  (D  hole)  dia.  flat  at  one  side. 

TERMINAL— Side— one  piece,  .025  brass — electro-tin  plated  •  Bot¬ 
tom — one  piece,  lead  free  brass,  hot  tin  dipped. 

KNOB— High  temperature  styrene  (amber  with  incandescent  bulbs 
—2Vi  thru  32  volts— and  clear  with  high  degree  vacuum  neon 
bulbs— 90  thru  250  volts)  •  Extractor  Method— Bayonet,  spring 
grip  in  cap. 

HARDWARE— Hexagon  nut— steel,  zinc  cronak  or  zinc  iridite 
finish  •  Interlock  lock  washer— steel,  cadmium  plated  •  Oil  re¬ 
sistant  rubber  washer. 

MILITARY  SPEOFICATIONS— MIL-M-I4E  type  CFG.  Fungus  treat¬ 
ment  available  upon  request  per  Jan-T-152  &  Jan-C-173. 
TORQUE— Unit  will  withstand  15  inch  lbs.  mounting  torque. 


electronics  BUYERS'  GUIDE 
and  Reference  IssLie 


A  McGraw-Hill  Publication 
330  Watt  42nd  Stroot 
Naw  York  36,  Now  York 
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ALLOY 


VACUUM-TIGHT 

SEALS! 


Another 
Special  Alloy 
for  a  Specific 
Purpose 


This  precision  alloy  was  developed  for 
sealing  metal  to  hard  glass.  Wilbur  B. 
Driver  Rodar  is  processed  from  melting 
to  finished  size  in  our  own  plant  under 
the  strictest  controls  to  insure  consistent 
analysis,  temper,  uniform  grain  size  and 
conformance  to  customers’  specifica¬ 
tions.  The  superior  stamping  and  seal- 
ing  properties  of  Rodar  make  it  the 
preferred  sealing  alloy. 

Rodar  produces  a  permanent,  vacuum- 
tight  seal  with  simple  oxidation  proce¬ 
dure  and  resists  attack  by  mercury. 
Readily  machined  and  fabricated, 
Rodar  can  be  welded,  soldered  or 
brazed.  Available  in  wire,  strip  and  bar 
to  your  specifications. 


Composition  (Nominal) 


. .  1450*C.  (AppraxJ 
Specific  Gravity.  .  I.M 
Weight  Per  Cubic  Inch 


Electrical  Resistivity 


Tensile  Strength 

. M.OOO  PSI 

Hardness 

- 12  ■  Rockwell 

Elongation 

30%(rgaKgc  ICRgtk) 


VISIT 

BOOTHS 


show; 


'As  determined  from  cooling  curves,  after  annealing 
in  hydrogen  for  one  hour  at  SOO'C.  and  for 
15  minutes  at  llOO’C. 


NEWARK  4,  NEW  JERSEY 


IN  CANADA:  Canadian  Wilbur  B.  Driver  Company,  ltd.,  50  Ronton  Drive,  Rexdale  (Toronto) 


Temperature  Range 

Average  Thermal 

Expansion,  *Cm/Cm/‘’CxI(H 

30*Tt200C. 

4.33  Tt  5.30 

M*Ta300C. 

4.41  Tt  5.1 7 

30*Te400C. 

4.54  Tt  5.01 

M*Ta4S0C. 

5.03  Te  5.37 

M*Ta500C. 

5.71  Ta  Ml 

(2)  select  the  proper  part  for  op¬ 
timum  performance  and  (3)  lover 
prototype  cost  by  providing  re¬ 
quired  items  in  experimental  quan¬ 
tities  instead  of  large  lots.  Kits 
range  from  $10  to  $395  each. 
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Parabolic  Antennas 
large  size 


Andrew  Corp.,  363  E.  75th  St., 
Chicago  19,  Ill.  The  Hubloc  an¬ 
tennas  feature  high  surface  ac¬ 
curacy,  high  rigidity  to  weight 
factor,  easy  installation  and  light 
weight  for  given  windload  rating. 
Construction  of  back  frame  is  ac¬ 
complished  with  two  basic  ele¬ 
ments:  tubular  bars  and  connecting 
hubs  fabricated  for  press  fit  con¬ 
nection  eliminating  welding  or  spe¬ 
cial  tools  for  assembly.  Sizes  range 
up  to  60  ft  in  diameter. 
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Delay  Line 
32  taps 

Columbia  Technical  Corp.,  61-02 
Thirty-First  Ave.,  Woodside  77, 
N.  Y.  Tyiie  L748C  delay  line  com¬ 
bines  high  ratio  of  delay  time  to 
rise  time,  delay  accuracy,  extremely 
low  insertion  loss  and  temperature 


232  CIRCLE  232  ON  READER  SERVICE  CARD 


MARCH  11,  1960  •  ELECTRONICS 


for  Imm0diat»,  Singl*  PrinH — ETC  Model  SM-200 
uses  the  well-known  "Polaroid  Land”  Camera 
Back,  1:1.9  Wollensak  lens  and  Alphax  shutter  in 
a  special  ETC-designed  mounting.  Gives  actual 
size  finished  prints  in  1  minute  or  positive  slides 
in  2  minutes  after  exposure.  You  don’t  have  to  he 
a  photographer  to  make  perfect  oscilloscope  re¬ 
cordings  with  this  camera.  Only  $325.  with  f:1.9 
lens,  monocular  viewer  and  telescoping  unipod. 


for  Confmuows  Pocorditig — The  unusually  versa¬ 
tile  ETC  Model  SM-100  makes  accurate,  moving 
film  recordings  at  speeds  from  1/2"  to  12,000"  per 
minute.  Uses  35  mm  film  or  paper.  "Variac”  speed 
control  and  tachometer  eliminate  warmup.  Uses 
f:1.5  Wollensak  lens  and  Alphax  shutter  with 
speeds  1  to  1/ 100  second  for  data  card  exposure. 
Includes  timing  marker  lamp,  removable  400' 
magazines  (1000'  optional),  binocular  viewer. 
Only  $985  with  f:1.5  lens.  Rack  &  pinion,  tilt- 
mount  tripod  adjustable  for  all  standard  5" 
scopes.  Includes  carry  case. 


Power  Oscillator 
precision  unit 


Elin  Division,  International  Elec¬ 
tronic  Research  Corp.,  145  W.  Mag¬ 
nolia  Blvd.,  Burbank,  Calif.  The 
DK-1 15-14  precision  power  oscilla¬ 
tor  is  a  15  w  unit  with  1,000  and 
100  V  outputs.  Principal  feature  is 
super-regulation  which  gives  the 
user  identical  regulation  of  greater 
than  0.1  percent  on  both  outputs. 
Also  featured  is  the  encapsulation 
of  the  temperature-sensitive  bridge 
elements  in  a  constant  temperature 
oven,  assuring  utmost  voltage  sta¬ 
bility.  Unit  is  also  available  in 
other  voltage  arrangements,  and 
frequency  range  from  200  cps  to  10 
Kc.  Dimensions  are  51  in.  high,  8 
in.  deep,  19  in.  wide,  relay  rack 
mounted.  Price  is  $795, 
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'Scope  Recording 
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Gold  Preforms 
many  shapes 


Alpha  Metals,  Inc.,  56  Water  St, 
Jersey  City  4,  N.J.,  has  available 
miniature  gold  preforms  used  in  the 
manufacture  of  semiconductor  de¬ 
vices.  They  are  used  as  a  high- 
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coefficient.  Designed  as  a  lumped 
parameter  network,  it  is  hermet¬ 
ically  sealed  and  meets  all  applicable 
requirements  of  MIL-STD-202. 
Total  delay  is  6.5  /isec  ±0.5  percent; 
rise  time,  0.135  ^zsec;  impedance, 
470  ohms;  insertion  loss,  0.7  db; 
temperature  coefficient  of  delay,  25 
ppm /deg  C;  size,  6  in.  by  3  in.  by 
21  in.;  weight,  3  lb. 
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Write  for  Complete  Specifications 


HEADQUARTERS  FOR  OSaLLOORAPHY-Dependable  scope  re¬ 
cording  cameras  are  a  natural  outgrowth  of  ETC  research.  ETC 
produces  a  complete  line  of  1-,  2-,  and  4<hannel  oscilloscopes  and 
multi-beam  cathode-ray  tubes  for  military  and  indusuial  applications. 
Send  for  full  details  on  any  product. 


>  . 

I 


CABLE.Jbiiify/ 


A  CABLE  SYSTEM  OPERATES 
AT  lOOO^’F  CONTINUOUSLY! 

The  biggest  news  in  coaxial  cables  during  1 939  was  the  develop¬ 
ment  by  AMPHENOL  Cable  Sc  Wire  Division  of  flexible  RF 
cable  that  operates  at  1000°F  continuously.  Obviously  of  tre¬ 
mendous  value  in  aircraft  and  missile  applications,  where  tem¬ 
peratures  of  this  order  are  commonly  encountered,  the  1000°F 
system  is  also  being  used  in  two  other  vital  areas: 

1.  High  temperature  applications  between  the  highest 
possible  limit  of  RG-/U  cables  (482°F)  and  1000°F. 
Electrical  characteristics  in  this  range  are  excellent. 

2.  Nuclear  applications.  The  I000°F  system  is  resistant 
to  nuclear  radiation  and  is  ideal  in  reactor  use.  The 
flexibility  of  the  cable  gives  added  value  in  nucleonics. 

The  cable  system  is  furnished  with  10(K)°F  Series  N  termina¬ 
tions  and  in  standard  lengths  up  to  200  feet.  It  is  altitude 
insensitive  and  moisture  resistant;  it*s  resistant,  as  well,  to 
shock  and  vibration. 

A  flexible  RF  cable  system  capable  of  operation  at  ultra-high 
temperatures  and  in  nuclear  environments  is  another  example 
of  AMPHENOL  Cable  &  Wire  Division’s  CABLE-fci/rty.' 


CABLE  &  WIRE  DIVISION 

S.  HARLEM  AVE.  at  63rd  St.,  CHICAGO  38 
Amphenol -Borg  Electronics  Corporation 


it  cuts  to  desired  lengths  insulation 
tubing  from  reels  and  simultane¬ 
ously  places  them  on  one  or  both 
leads  of  resistors,  capacitors,  etc. 
The  cut  insulation  tubing,  no  mat¬ 
ter  how  short,  can  be  positioned  to 
the  body  of  the  component.  The 
leads  are  then  cut  and  formed  to 
loops  or  other  bends  preparing  them 
for  assembly  use,  thereby  securing 
the  spaghetti.  The  combination  can 
handle  tubing  from  S  in.  to  1]  in. 
long  which  is  placed  on  the  straight 
leads  of  axial  components.  Using 
the  hand  wheel  attachment  the 
formed  leads  are  adjustable  in 
length  in  a  matter  of  seconds. 
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Latching  Relay 
subminiature 

Babcock  Relays,  Inc.,  1640  Mon¬ 
rovia  Ave.,  Costa  Mesa,  Calif.  The 
subminiature  BR-9  .series  10  am¬ 
pere  magnetic  latching  relay  will 
operate  on  as  little  as  100  mw.  It 
weighs  approximately  1  oz  and  fea¬ 
tures  minimum  life  expectancy  of 
100,000  cycles  at  125  C.  Series  is 
shock-rated  at  50  g,  11  millisec 
with  30  g  vibration,  10-2,000  cps. 
MIL-R-5757  C  and  25018  specifica¬ 
tions  are  fully  met.  Available  in 
dpdt  with  maximum  coil  dissipation 
of  3  w. 
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D-C  Amplifier 
differential  type 

Packard  Bell  Computer,  1905 
Armacost  Ave.,  Los  Angeles  25, 
Calif.  Outstanding  features  of  the 
model  361  differential  d-c  amplifier 
include;  120  db  common  mode  re¬ 
jection  with  200  Kc  bandwidth  at  a 
gain  of  1,000;  over  100  megohm 
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what  makes  one 
'>  micro-miniature 
:  relay  more 
reliable 

~  than  another? 


SEALED 

CONTACT 

CHAMBER 


NEW  Couch  Relay  isolates 
Contacts  from  Contamination 


input  impedance;  10  /isec  settliner 
time  to  0.01  percent  of  final  value; 
noise  and  drift  referred  to  the  in¬ 
put — 20  fiv  ±.  10  /tv ;  and  completely 
solid  state  including  chopper. 
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A  Subsidiary  of  S.  H.  Couch  Company.  Inc. 

3  Arlington  St..  North  Quincy  71.  Mass.  Tel.:  (Boston)  BLuehills  8-4147 


Readout 

transistorized 


Burroughs  Corp.,  P.O.  Box  1266, 
Plainfield,  N.  J.  The  Trixie  (tran¬ 
sistor  driver  plus  Nixie  indicator 
tube)  readout  comprises  ten  medi¬ 
um-voltage  npn  transistors  in  a 
common  emitter  configuration  with 
each  transistor  driving  one  of  the 
Nixie  indicator  tube’s  ten  cathodes. 
Result  is  said  to  be  the  lowest  power 
visual  readout  available.  Circuit 
design  takes  advantage  of  low  cost 
npn  type  transistors  operating  in  a 
breakdown  condition,  where  the  cur¬ 
rent  is  limited  by  the  Nixie  indi¬ 
cator  tube.  This  results  in  negli¬ 
gible  current  being  drawn  by  the 
nine  “off”  cathodes  and  prevents 
damage  to  the  transistor  junction. 
The  Trixie  readout  modules  can  be 
triggered  by  signals  as  low  as  3  v, 
requiring  currents  of  only  300  pa. 
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Power  Oscillator 
and  phase  shifter 

Industrial  Test  Equipment  Co., 
55  E.  llth  St.,  New  York,  N.  Y. 
Model  OPS-100  consists  of  an  8-w 
power  oscillator  and  a  precision 
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Organic  material  can't  contaminate  the  contacts  in  the  new  Couch  Type 
2M  micro-miniature  relay.  They're  hermetically  sealed  in  a  separate 
chamber  —  and  without  rosin  flux. 

Also  contributing  to  reliability  is  Couch's  patented  rotary  armature, 
pivoted  on  two  sapphire  jewels  and  virtually  immune  to  present  day  levels 
of  shock  and  vibration. 

Designs  like  this,  produced  within  an  unusually  narrow  range  of  manu¬ 
facturing  tolerances,  help  explain  why  C^uch  relays  are  being  called  on 
to  provide  reliability  in  many  complex  systems. 

Write  for  additional  information. 


ENGINEERING  DATA: 

Shock . 

Vibration . 

Dielectric  Strength . . . 

Height . . 

Width . . 

Thickness . . 

Weight . 

Contact  Arrangement. 


. 50G  Min. 

...30G's  to  2,000  CPS 
1000  Volts  RMS  Min. 

. 875'  max. 

. 800'  max. 

. 400'  max. 

. 18  ±  1  gram 

. 2  form  C(2  PDT) 


nrr.M.'iii 


The  New 
-ERRANTI  TR5 

Transistorized 

Tape  Reader 

This  is  an  advanced  design  embodying 
broad  experience  gained  from  earlier  Fer¬ 
ranti  tape  reader  models. 

It  employs  new  transistorized  circuits  and 
a  photoelectric  system  of  reading  .  .  . 
offers  the  advantage  of  speedier  input  of 
data,  compactness,  light  weight. 

Many  design  features  to  meet  practical 
requirements  of  the  user.  Power  supply 
is  self-contained. 

Write  for  detailed  information. 


FERRANTI 
ELECTRIC,  INC. 

ELECTRONICS  DIVISION 

95  ADDISON  AVE.,  HEMPSTEAD,  N.Y. 


variable  phase  shifter  having  a 
range  of  90  deg  ±10  deg.  Resolu¬ 
tion  and  incremental  accuracy  of 
the  phase  shifter  is  0.05  deg.  Abso¬ 
lute  accuracy  is  better  than  0.25  deg 
throughout  its  range,  and  better 
than  0.1  deg  at  the  90  deg  point. 
Power  oscillator  can  be  used  to 
excite  the  amplifier  or  component 
under  test.  Standard  frequency  is 
400  cps;  however,  other  frequencies 
can  be  supplied. 
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Wafering  Machine 
Roton  table  drive 

Micromech  Mfg.  Corf.,  1020  Com¬ 
merce  Ave.,  Union,  N.  J.,  has  devel¬ 
oped  the  Roton  table  drive  model  of 
the  Micro-Matic  precision  wafering 
machine.  New  drive  insures  greater 
production  efficiency  in  cutting 
germanium,  silicon  and  other  diffi¬ 
cult  to  work  materials.  The  Roton, 
by  providing  a  rolling  rather  than 
sliding  fit  between  screw  and  nut, 
gives  a  virtually  frictionless  drive 
thus  allowing  better  slow  speed 
control,  higher  rapid  return  speed 
as  well  as  eliminating  motor  burn¬ 
out.  The  new  development  can 
be  adapted  for  use  on  existing 
Micro-Matic  precision  wafering 
machines  model  WMA. 
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A-C  Voltage  Standard 
accurate  and  stable 

Kin  Tel,  a  division  of  Cohu  Elec¬ 
tronics,  Inc.,  5725  Kearney  Villa 
Road,  San  Diego  12,  Calif.  Model 
601A  has  an  output  voltage  from 
1  to  501  V  rms  a-c,  adjustable  in 
tenth-volt  steps  and  between  tenth- 
volt  steps  by  a  multiturn  pot.  Power 
output  capability  is  5  amperes  up 
to  5  V  and  25  w  above  5  v.  Fre¬ 
quencies  selectable  by  front  panel 
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control  are  60,  400  and  1,000  cps. 
Voltage  accuracy  is  0.1  percent  or 
±5  mv,  whichever  is  greater.  Short 
term  voltage  stability  is  0.01  per¬ 
cent.  Frequency  stability  is  1.0  per¬ 
cent  and  harmonic  distortion  is  less 
than  0.3  percent. 
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Pulse  Modulator 
high  voltage 

Manson  Laboratories,  Inc.,  375 
Fairfield  Ave.,  Stamford,  Conn. 
Model  330  provides  a  continuously 
adjustable  pulse  width  range  of  1 
to  15  fisec  at  repetition  rates  of 
100  to  1,000  pps.  Pulse  energy  to 
the  primary  of  the  pulse  trans¬ 
former,  which  is  housed  in  a  sepa- 
ate  cabinet,  is  20  Kv  peak  at  600 
aniperes.  Designed  for  a  0.002  duty 
cycle,  the  equipment  delivers  a 
maximum  average  power  of  24  Kw. 
Equipment  includes  monitoring 
circuits  for  observing  both  output 
pulse  voltage  and  current,  as  well 
as  meters  for  all  pertinent  a-c  and 
d-c  voltages  and  currents.  A  low- 
capacity  filament  supply  for  the 
tube  under  test  is  also  incorporated. 
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moving 
parts  in 

FERRANTI 

Magnetostriction 
Delay  Lines 


Ferranti  engineers  have  a  depth  of  experience 
unmatched  in  this  specialty. 

We  can  provide  stock  units  that  have  been  proved 
in  performance  —  or  custom  design  to  your  special 
applications.' 

Features  that  characterize  Ferranti  Delay  Lines: 
Temperature  stable  . . .  wide  temperature  operatinK  range  . . . 
High  digit  rates  up  to  1  Mc/s  for  delays  up  to  3  milliseconds 
. . .  Small  size,  light  weight ...  No  moving  parts  ...  Low 
cost,  highly  reliable  elements  for  delay,  storage  and  correlation 
—  fixed  and  variable. 

Write  for  detailed  literature 


Transistor  Guard 
fast  acting 

Sinclair  Radio  Laboratories  Ltd., 
P.O.  Box  179,  Downsview,  Ontario, 
Canada.  Model  101  transistor  guard 
is  designed  especially  for  low  power 
transistor  applications  where  acci¬ 
dental  burn-out  is  an  ever-present 
danger.  Unit  also  provides  protec¬ 
tion  for  the  power  supply  against 
overload  or  short  circuit  conditions. 
Supply  voltage  range  is  4-80  v  d-c; 
trip  current  range,  12-500  ma ;  turn 
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What  makes  this  transmitter  yossible 


'H 


1  •  Exposed  circuitry  of 


100  KW 

BANDSWITCHING 

TRANSMITTER 

ELIMINATES 

TUNED 

INDUCTANCES 

4.  Vacuum  copocilert  in 
th*  output  tunod  circuit. 


w 


w  w  p 


2.  Typo  MIC  lOOOmmfd. 
vacuum  capacitors  for  plat* 
blocking.  Band  twitching 

it  accomplithod  with  Typo 
Rl  vacuum  twitchot. 

3.  Typo  VMMHC  vacuum 
capacitort  in  tho  plato  tank 
circuit.  Switching  from  oach 
output  tank  to  a  common  load 
it  dono  with  Typo  RC10 
vacuum  coaxial  rolayt. 


This  100  kw  transmitter  is  used  to  test  and  establish  ratings  on  Jennings  high 
voltage  vacuum  components.  The  testing  program  may  require  rapid  frequency 
changes  to  2,  4,  8,  16  and  32  me.  Each  band  is  tuned  by  motor  driven  vacuum 
capacitors.  Single  dial  panel  switching  between  bands  is  accomplished  with 
vacuum  relays. 

Fixed  inductances  were  desired  in  the  tank  circuit  in  order  to  avoid  problems 
of  maintenance  and  resetability  associated  with  transmitters  that  use  tap 
switches  and  sliding  contacts.  This  was  made  possible  by  taking  advantage  of 
the  low  minimum  capacitances,  small  size,  and  low  inductance  of  vacuum 
variable  capacitors.  This  circuitry  would  be  particularly  useful  in  any  rf  trans¬ 
mitter  design  demanding  daily  repetitive  frequency  changes. 

Space  reduction  and  efficiency  were  further  improved  by  using  Jennings  vacuum 
relays  with  their  high  voltage  and  current  carrying  capabilities.  The  sealed  con¬ 
tacts  are  clean  and  remain  clean  because  they  are  free  of  all  oxides  and 
contaminants.  In  addition  vacuum  relays  never  need  maintenance. 

Writ*  for  our  now  vaouunrt  componont  catalog  summary.  It  may 
suggest  tho  answer  to  some  of  your  present  high  voltage  problems 


RELIABILITY  means  VACUUM 

VACUUM  MEANS 


JENNINGS  RADIO  MANUFACTURING  CORPORATION  •  970  McLAUGHLIN  AVE  P  0  BOX  1278  •  SAN  JOSE  8.  CALIF 


off  time,  250  /isec;  power  supply 
drain,  13  ma  maximum;  physical 
size,  4  in.  by  4  in.  by  2  in. 
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Compacting  Press 
for  components 

F.  J.  Stokes  Corp.,  5500  Tabor 
Road,  Philadelphia  20,  Pa.  Model 
F-4  versatile  compacting  press  is 
a  4-ton  single-punch  unit  which  Is 
ideal  for  making  hermetic  seals, 
tantalum  capacitor  anodes,  barium 
titanate  shapes,  ferrite  cores, 
glass  beads,  tv-gun  mounts,  and 
other  electronic  components.  The 
F-4  press  compresses  from  both  top 
and  bottom,  which  makes  it  espe¬ 
cially  suited  for  producing  pieces  of 
high  density,  and  can  make  parts 
up  to  li  in.  in  diameter  and  11  in. 
depth  of  fill  at  production  rates 
from  34  to  50  pieces  per  minute. 
CIRCLE  409  ON  READER  SERVICE  CARD 


Power  Supplies 
19  models 

Mid-Eastern  Electronics,  Inc., 
32  Commerce  St.,  Springfield,  N.  J., 
announces  the  ST  series  (19 
models)  of  semiconductor  power 
supplies.  They  feature  line  regula¬ 
tion  of  0.005  percent;  load  regula¬ 
tion,  0.05  percent  (at  18  v) ;  ripple, 
less  than  500  fiv;  more  power  output 
per  given  size.  Interchangeable 
plug-in  subassemblies  are  common 
to  all  19  models.  They  are  short  cir¬ 
cuit  proof.  Overshoot  is  less  than 
1.0  percent;  recovery,  50  /isec. 
Series  regulating  transistors  are 
protected  against  overvoltage  by 
Zener  diodes. 
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Digital  Modules 
for  military  use 

Computer  Control  Co.,  Inc.,  983 
Concord  St.,  Framingham.  Mass., 
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announces  the  MIL-T  series,  a  line 
of  dynamic,  1  Me  digital  modules  to 
conform  with  military  specifica¬ 
tions  MIL-E-4159,  5400  and  16400. 
This  series  has  been  developed  and 
designed  to  withstand  Type  1  vi¬ 
bration,  class  A  shock  of  MIL-E- 
16400,  to  operate  in  95  deg  humid¬ 
ity  and  condensation,  and  at  tem¬ 
peratures  between  zero  and  +65 
C.  All  unit  delay  lines  and  pulse 
transformers  are  encapsulated. 
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Delay  Networks 
lumped  constant 


Polyphase  Instrument  Co.,  East 
Fourth  St.,  Bridgeport,  Mont¬ 
gomery  Co.,  Pa.,  announces  a  new 
group  of  standard  lumped  constant 
delay  lines.  Evolving  from  custom 
designed  units  which  PIC  has  sup¬ 
plied,  these  new  standard  cataloged 
items  offer  a  wide  range  of  speci¬ 
fications  to  meet  the  increasing  de¬ 
mand  for  precision  delay  networks. 
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Plug-in  Relay 
transparent  cover 
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Potyvinytchlorid* 

Jacket 


Silvar-ptatcd 

ShiaM 


Above  ;ire  two  examples  of  Alpha’s  diversified  range  of  custom 
cabling  capabilities  —  to  meet  Mil.  or  your  own  specifications.  There 
are  virtually  no  minimum  quantities  required.  In  fact,  the  complete 
order  for  C  able  B  called  for  1 1)  sections  each  of  1 3-feet  4-inch  lengths. 


Magnecraft  Electric  Co.,  3352  W. 
Grand  Ave.,  Chicago  51,  Ill.  Operat¬ 
ing  visibility,  combined  with  protec¬ 
tion  against  tampering,  dust,  iron 
filings  and  so  forth,  is  provided  by 
a  new  plastic  cover  for  class  33 
plug-in-mounted  relays.  Cover  is 
made  of  high-impact  strength  sty¬ 
rene  which  aLso  insulates  the  relay 
from  electrical  interference  with 
other  components.  Relay  can  be 


Tubing  &  Steesina 


ALPHA  WIRE  CORPORATION  •  200  Varick  Street.  New  York  14.  N.  Y.  •  AL  5-5400 
Pacific  Division;  1871  So  Orange  Drive,  Los  Angeles  19,  California  •  WE  8  9141 


IRE  BOOTH  4103  •  IRE  BOOTH  4103  •  IRE  BOOTH  4103  •  IRE  BOOTH  4103  •  IRE  BOOTH  4103 
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SPECIAL  PRODUCTS  DIVISION 

2925  Merrell  Road  Dallas  29,  Texas  Phone  Fleetwood  7-4348 


furnished  for  d-c  operation  with 
contact  combinations  to  3  pdt.  En¬ 
closure  is  available  with  8-  or  12-pin 
octal  style  plug  which  mates  with 
Amphenol  socket  77MIP-8,  -12,  or 
equivalent.  Overall  dimensions,  in¬ 
cluding  plug,  21i  long  by  13  in. 
square. 
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Miniaturized  POWER  SUPPLIES 

FOR  WIDE  LOAD  AND  UNE  VARIATIONS 

Designed  and  manufactured  to  operate  from  an  auxiliary  power 
source  such  as  an  unmanned  microwave  station,  these  power 
supplies  provide  a  wide  input  frequency  range,  offer  transient  and 
short-term  short-circuit  protection,  and  are  complete  with  terminals 
for  external  output  fusing. 


INPUT;  108  to  132  V,  47  to  420  cycles 
OUTPUT;  200VDC  ±1%  at  any  load 
between  100  to  200  MA  and  at  any 
input  between  108  ta  132  V,  47  ta 
420  cycles 

RIPPLE;  (Max)  300MVbms  @  47  cycle 
—  200MV(iis  @  60  cycle — IOMVrms 
@  400  cycle 


AMBIENT  TEMPERATURE;  Operating 

—  40"C  to  4-  30*C 

—  30“C  to  -f-  55°C  with  forced 
air  cooling 

ALTITUDE;  Operating  10,000  ft. 

Non-Operating  40,000  ft. 

HUMIDITY;  95%  RH  40‘’C  240  HR 
(Mil-Std-202  Method  103) 

SHOCK;  30  g's  (Mil-S-4456) 
VIBRATION;  .060"  Total  Excursian  10- 
55  cycles  (Mil-Std-202  Method  201  A) 


MECHANICAL  CHARACTERISTICS: 

SIZE;  A’A"  X  5"  X  4%"  WEIGHT;  Less  than  13  lbs.  MOUNTING;  Four  #  74-20  Studs 

WRITE  FOR  BULLETIN  NPB-104 


HST  Special  Products  Division  specializes  in  the  design  and 
production  of  power  supplies  for  radar  range  circuits,  tracking 
circuits,  computers,  and  built-in  control  or  evaluator  portions  of 
equipment.  Comparable  supplies  are  available  in  commercial 
counterparts.  Please  invite  us  to  quote  on  your  next  special  pro¬ 
duction  requirements. 


Menlo  Park  Engineering,  711 
Hamilton  Ave.,  Menlo  Park,  Calif. 
Series  500  microwave  power  levelers 
are  used  to  control  output  power 
variations  from  a  traveling  wave 
amplifier  or  backward  wave  oscil¬ 
lator.  This  is  accomplished  by  a 
feedback  process,  whereby  a  sample 
of  the  output  power  is  used  to  gen¬ 
erate  an  error  signal  that  is  im¬ 
pressed  on  the  amplitude  modula¬ 
tion  element  of  the  twa  or  bwo. 
Precise  power  leveling  can  be  per¬ 
formed  regardless  of  the  fact  that 
the  output  power  from  the  con¬ 
trolled  device  may  be  a  rapidly  vary¬ 
ing  function  with  respect  to  time,  or 
may  be  swept  in  frequency  to  rates 
exceeding  100  cps. 
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Transistor  Test  Set 
automatic  system 

Optimized  Devices,  Inc.,  864 
Franklin  Ave.,  Thornwood,  N.  Y. 
Model  1500  automatio  transistor 


SPECIFICATIONS  Model  No.  PAI-040 


ELECTRICAL  CHARACTERISTICS:  ENVIRONMENT  CONDITIONS: 


Iernietic  Seal  f 


ommssmm 

IMDUSTIIIKS 

INC. 


MAGNETIC  IRON-CORE  COMPONENTS 

ENVIRONMENTAL  TESTING 

POWER  SUPPLIES-SERVO  AMPLIFIERS 


ELECTRONIC 
OIL  •  GAS 
CHEMICAL 
INDUSTRIAL 


Power  Levelers 


microwave 
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test  set  is  a  modular  system  capable 
of  measuring  a  large  variety  of 
semiconductor  parameters  on  a  GO, 
NO-GO  basis.  Tests  are  performed  in 
rapid  sequence  by  a  scanning  mech¬ 
anism  controlled  by  the  GO,  no-go 
decision.  Test  models  and  limits  are  , 
programmed  in  advance.  Indicators 
provide  identification  of  the  test  in 
progress  and  the  test  result.  Equip¬ 
ment  is  included  to  provide  digital 
or  printed  readout,  manual  or  auto¬ 
matic  program  control,  and  un¬ 
limited  flexibility  of  sequence 
events.  One  automatic  system  per¬ 
forming  ten  tests  on  each  transistor 
can  accept  or  reject  approximately 
500  transistors  per  hr  with  a  single 
untrained  operator.  Model  1500  is 
accurate  to  1  percent  and  fail-safe. 
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Teflon  Coax  Cables 
miniaturized 

iNso  Electronic  Products,  Inc., 
Union,  N.  J.,  announces  a  new  line 
of  miniature  Teflon  coaxial  cables. 
Types  RG-IST  U,  RG-188/U,  RG- 
195/U  and  RG-196/U  are  manufac¬ 
tured  to  MIL-C-17.  Samples  and 
technical  data  are  available. 
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Battery  Chargers 
fully  automatic 

Christie  Electric  Core.,  3410  W. 
67th  St.,  Los  Angeles  43,  Calif.,  an¬ 
nounces  a  complete  line  of  auto¬ 
matic  battery  chargers  for  lead 
acid,  nickel  cadmium,  silver  zinc, 
silver  cadmium  and  Edison  bat¬ 
teries.  All  units  employ  highest 
quality  silicon  power  rectifiers;  and 
for  stability  and  reliability  silicon 
diodes  are  also  used  in  the  control 
circuit.  Standard  line  includes 
models  ranging  from  6  to  120  v, 
0-125  amperes  output.  Close  end 
voltage  regulation  (±1  percent)  is 


SPECIAL 


MINIATURE  SWITCHES 


PRINTED  CIRCUIT;  0.031"  dia.  ter¬ 
minals  on  last  deck  mount  in 
printed  circuit  boards  up  to  Xt" 
thick.  Up  to  6  decks  may 
be  ganged. 


New  Versatility... 
Compactness...Low  Cost... 


Here  is  the  traditional  reliability  of 
instrument-type  switches  .  .  .  with  a 
great  variety  of  electrical  and  mechani¬ 
cal  features  ...  in  a  compact  design 
that  measures  only  1%"  square  by  1" 
for  the  first  deck,  9/16"  for  each  addi¬ 
tional  deck. 


DUAL  SHAFTS:  Up  to  8  decks  may  be 
ganged.  dia.  inner  shaft 
may  control  up  to  4  decks  or  other 
devices— rheostats,  pots, 
condensers,  etc. 


SPRINC  RHURN.  1-  or  2  way  ac¬ 
tions.  Up  to  8  positions  each  side 
of  rest  position.  Up  to  4  decks, 
shorting  or  non-shorting. 

CLUSTER  ARM;  Up  to  32  fingers.  May 
be  ganged  with  standard  decks. 


Readily  tailored  for  almost  any  ap¬ 
plication,  Shallcross  MINIATURE 
SWITCHES  handle  not  only  r-f,  plate 
and  filament  currents,  but  also  60-  and 
400-cycle  power  and  metering  circuits, 
maintaining  a  contact  resistance  of  only 
0.002  ohms  for  a  minimum  of  10,000 
operations. 

The  basic  design  has  silv»  alloy, 
multi-leaf  wiper  arms  and  button  con¬ 
tacts  with  1  to  32  positions  per  pole,  1 
to  4  poles  per  deck,  1  to  19  decks,  short¬ 
ing  or  non-shorting  action.  Nylon  bush¬ 
ings,  alkyd  rotors  and  glass-epoxy 
stators  provide  superior  strength,  wear, 
insulation,  temperature  and  moisture 
characteristics. 

Shallcross’  unique  semi-automatic 
assembly  using  stock  parts  insures 
quick  delivery  of  the  exact  switches 
for  your  requirements.  Complete  de¬ 
tails  on  this  important  new  switch 
series  will  gladly  be  sent  on  request  by 
Shallcross  Manufacturing  Co., 
Selina,  North  Carolina.  ' 
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How  United  States 
Testing  Company  helps 

CUT  COST 
&  TIME  OF 
COMPONENT 
TESTING 
SWAYS 


Engineers  who  know  where  a  component 
will  “give”,  and  test  there  first... plus 
complete  evaluation  facilities... all  mean 
low  cost  component  testing . . . 
high  reliability... and  quick  service  at 
United  States  Testing  Company. 

Here’s  what  you  get : 

Automated  Reliability  Testing- 
machine- recorded,  error-free  readings 
of  0.1%  accuracy,  every  3  seconds. 

Complete  Environmental  Facilities— 
vibration,  acceleration,  shock,  altitude, 
humidity,  temperature,  rain,  immersion, 
fungus,  salt  spray,  sand  and  dust. 

Experienced  Evaluation  Engineers— 
who  spot  weakness  and  potential  failure. 

Economical  Handling  of  Your  Peak  Loads— 
quick  take-over;  costs  you  less  than 
adding  permanent  staff. 

Product  Qualification  Tests— recognized 
by  government  and  military  for  placing 
your  product  on  the  Qualified  Products  List. 

See  how  United  States  Testing  Company 
can  cut  the  cost  and  time  of  your  component 
testing.  Phone  or  write  for  quotation. 


Branch  Laboratories 


lOSToi  •  mowasyiiu  •  itius  •  deivei  •  los  taoEiES 

MEMPHIS  •  HEM  YOU  •  PHIUBEIPHI*  •  TULS* 


RESISTORS  •  TRANSFORMERS  •  TRANSISTORS  •  DIODES  •  CAPACITORS  •  RELAYS  •  SWITCHES 


United  States  Testing  Co.,  Inc. 

1415  Park  Avenue,  Hoboken,  N.  J. 


Send  for  free  bulletin 
describing  our  evaluation 
and  R/D  services 


maintained  for  a  change  in  a-c  line 
voltage  of  ±10  percent.  Current 
limiting  hold.s  the  charging  current 
always  within  a  safe  value.  A  con¬ 
venient  “Float”  and  “Charge” 
switch  on  the  front  panel  provides 
easy  selection  of  desired  output. 
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Pulse  Generator 
four-channel 


Electro-Pulse,  Inc.,  11861  Teale 
St.,  Culver  City,  Calif.  Four-chan¬ 
nel  millimicrosecond  current  pulse 
generator,  model  3010A,  operates 
to  frequencies  in  excess  of  3  Me, 
delivering  0.04  ^sec  rise  time  out¬ 
puts  at  1  ampere  for  wide  use  in 
test  of  magnetic  or  other  current 
driven  devices.  It  provides  four 
variable  width  and  amplitude 
pulses,  two  positive  and  two  nega¬ 
tive. 
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Silicon  Rectifiers 
diffused  junction 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  Two  new  series  of  6  and  12 
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ampere  rated  silicon  diffused  junc¬ 
tion  rectifiers,  designed  specifically 
to  meet  rigid  military  specifications, 
are  capable  of  operating  to  base 
temperatures  of  190  C.  The  6  amp 
series  is  designated  JEDEC  types 
1N1341  through  1N1347,  and  the  12 
amp  series  IN  1199  through  1N1205. 
Both  have  piv  ranges  from  50  to 
500  V.  All  are  manufactured  by 
precision-controlled  diffusion  proc¬ 
esses,  assuring  extremely  low  for¬ 
ward  voltage  drop,  low  leakage,  and 
high  uniformity  of  characteristics 
over  the  entire  operating  tempera¬ 
ture  range.  Each  diode  is  nickel- 
plated  to  provide  minimum  contact 
resistance  and  prevent  corrosion.  A 
flattened-pierced  end  on  the  top 
(anode)  lead  assures  fast,  easy  wir¬ 
ing  into  production  assemblies. 
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Precision  Winder 
high-speed 

Associated  American  Winding 
Machinery,  Inc.,  750  St.  Ann’s 
Ave.,  New  York  56,  N.  Y.,  has 
added  to  its  ME-301  electrical  trav¬ 
erse  “No-Dwel”  winding  machine 
an  accessory  for  perfect  thread 
layer  winding.  Within  the  range 
of  wire  sizes  0.025  in.  through 
0.065  in.  (No.  22-No.  14  Awg)  per¬ 
fect  winding  has  been  accom¬ 
plished.  Work  is  continuing  to  ex¬ 
pand  the  wire  range. 
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ntenna  dependability... 


The  plucky  boxing  shrimp  rears  up  at  its  enemy 
and  strikes  out  with  strong  pinchers  to  defend  it 
self  with  all  the  strength  of  ‘its  inch  long  body.  It 
depends  on  long,  sensitive  antennas  to  sense  the 
approach  of  food .  .  .  and  warn  of  impending  danger 

Antennas  by  D  &  M  are  even  more  sensitive  and 
dependable.  Modern  aircraft  and  missiles  rely  upon 
D  &  M  RF  Systems  and  antennas  in  the  detection 
of  foreign  signals  .in  relaying  the  information 
back  to  earth  ...  in  listening  for  commands  from 
earth,  and  m  changing  flight  patterns  upon  signal 

D  &  M  with  a  generation  of  experience  in  build 
mg  antennas  for  special  uses,  brings  to  your  an¬ 
tenna  problem  a  wealth  of  background  information. 
Often,  we  have  been  able  to  save  precious  time  and 
good  mpney  by  modifying  an  existing  antenna  de 
sign  to  do  the  job  at  hand. 

If  you  are  interested  in  solving  your  antenna 
problems  quickly  .  and  completely,  talk  them  over 
with  D  &  M 

Send  for  the  new  Antenna  Catalog  . 


The  Boxing  Shrimp 
uses  Its  enlarged 
forearms  for  sparring 
off  Its  predators 


\ 


/! 


Turntable 

continuously  moving 

McDowell  Electronics,  Inc.,  105 

Forrest  St.,  Metuchen,  N.  J.  To 


Excellent  positions  in  a  growing  organization  affording 
opportunities  for  stock  participation,  as  well  as  many 
other  benefits,  are  offered  to  engineers  Contact  R  E 
Anderson,  Chief  Engineer 

DORNE  &  MARGOLIN, Inc. 


WEST  COAST 
1434  Westwood  Boulevard 
Los  Angeles  24,  Californio 


EAST  COAST 
29  New  York  Avenue 
Wesfbury,  I,  I.,  N  Y. 
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from  Honeywell. .'SBw^ANOTHER  DIAMOND  JUBILEE  PRODUCT 


WHEN  YOU  HAVE 

extraneous  common  mode  signals 


AND  WANT  TO  MEASURE 

0.1  to  100  millivolts  full  scale  ^ 


Milliveltt 


AND  THEN  AMPLIFY 


CHOOSE  THE  NEW  HONEYWELL 


D-C  AMPLIFIER 


dazuGatcL  II 

wide-bond  differential  oil- 
transistor  D-C  Amplifier  for 
strain  gages  and  thermocouples 


•  Full  Seal*  Input:  Unbaloncd:  ^  100  pv  to  —  100  mv 
Diffarantiol:  ±3  mv  to  ±  100  mv 
Opon  Loop:  Bolow  drift  Itvol 

•  Full  Seal*  Output:  ±  2v  at  SO  ma,  ck  to  1 0  kc 
•  Fraquancy  Ra.ponsa:  to  20  kc 
*  Output  Impodanca:  L.»  than  0.5  ohm  at  dc  on  all  rangoi 

•  Input  Impodanco:  Unbalanced  3  to  1 00  mv  ranges;  greater 
than  20  megohms  In  parallel  with  350  micromicrofarads. 

Differential:  Greater  than  ^  2  megohms 

•  Equivalent  D'C  Input  Drift:  Less  than  2  pv/IO^F  ambient  temp 
change  on  0.1  to  30  mv  input  ranges 


*  Equivalent  Input  Noise:  4/iv  peak-lo-peak  on  100  ^v  to  300  pv 
range  (0-10  cpsl.  8/iv  rms  on  10  to  30  mv  ranges  10  to  100  kc) 

•  Common  Mode  Reiectien:  200,000  at  60  cps  on  3  to  30mv  ranges 

The  new  Honeywell  AccuData  II  is  a  completely  transistorized  D-C  Amplifier 
designed  for  use  in  high  accuracy  data  handling  systems  as  a  wide-hand  pre-am¬ 
plifier  for  strain  gages  and  thermocouples.  Its  output  can  be  fed  to  electronic 
or  electromechanical  analog-to-digital  converters  and  simultaneously  recorded 
on  galvanometer  oscillographs  or  magnetic  tape.  Either  differential  or  single- 
ended  input  modes  can  be  selected  by  an  eleven  position  range  switch.  This 
switch  changes  the  gain  in  three-to-one  steps.  Intermediate  gains  with  high 
resolution  are  provided  by  a  ten-turn  potentiometer  Write  for  AccuData  II 
Bulletin  to  Minneap)olis-Honeywell,  Dept.  E-7,  Boston  Division,  40  Life  Street, 
Boston  35,  Mass. 

Honeywell 

SINCE  less 


meet  the  growing  demands  for  auto¬ 
mation  in  connection  with  the  use  of 
its  induction  heating  generators, 
the  company  has  developed  an  eco¬ 
nomical  continuously  moving  turn¬ 
table.  Speed  is  adjustable.  The 
copper  holder  moving  into  the  high 
impedance  field  acts  as  a  combina¬ 
tion  low  impedance  transformer 
secondary  coil  and  a  work  coil. 
There  is  no  direct  connection  to 
the  turntable  for  either  r-f  current 
or  cooling  water.  The  equipment 
may  be  used  with  any  of  the  com¬ 
pany’s  generators  up  to  and  includ¬ 
ing  10  Kw  for  soldering,  brazing  or 
making  glass  to  glass  seals. 
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Potentiometers 
all  metal 

Kintronic  Division  of  Chicago 
Aerial  Industries,  1980  Hawthorne 
Ave.,  Melrose  Park,  Ill.  The  500 
series  precision  pots  are  of  all  metal 
construction,  with  glass  to  metal 
terminals,  operating  up  to  105  C 
with  a  million  life  cycle.  Applica¬ 
tions  include  use  in  computers, 
servo  loop  systems  and  standard 
industrial  applications  where  high 
operating  temperatures  are  not  of 
prime  importance. 
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Analyzer  Equipment 
automatic 

Muirhead  Instruments,  Inc.,  441 
Lexington  Ave.,  New  York  17,  N.  Y. 
This  new  automatic  analyzer  equip¬ 
ment  fills  a  need  in  the  field  of  large 
scale  vibration  and  noise  testing 
programs.  It  eliminates  necessity 
for  tedious,  costly  and  time  consum¬ 
ing  manual  analyses.  With  the 
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D-940*A  two  types  of  analysis 
are  possible:  amplitude/frequency 
analyses  of  steady  signals  and  am¬ 
plitude/frequency  time  analyses  of 
non-steady  signals.  Results  are 
plotted  on  the  D-976-A  analyzer  re¬ 
corder  operating  either  as  an  X/Y 
or  X  time  recorder.  Frequency 
range  of  10  cps  to  19  Kc  is  covered 
in  four  bands  and  any  one  or  series 
of  these  can  be  selected  for  auto¬ 
matic  scanning.  A  choice  of  three 
bandwidths,  1.5  percent,  5  percent 
and  1/3  octave,  is  also  available. 
Price  of  the  complete  rack  mounted 
equipment  is  $12,500. 
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Mesa  Transistors 
diffused  silicon 

INDUSTRO  Transistor  Corp.,  35-10 
36th  Ave.,  Long  Island  City  6,  N.  Y. 
Type  2N696  and  2N697  diffused 
silicon  mesa  transistors  are  pack¬ 
aged  in  the  TO-5  case  for  automatic 
handling.  They  are  for  medium 
power,  small-signal  amplifier  and 
.switching  applications.  Collector 
to  emitter  voltage  for  both  types 
is  40  V,  and  collector  power  dissi¬ 
pation  at  25  C  is  2  w.  The  2N696 
has  a  d-c  current  gain  of  20-60,  and 
the  2N697  a  gain  of  40-120.  Small 
signal  current  gain  is  typical  at  5 
for  both.  Collector  saturation  re¬ 
sistance  is  3.5  typical  to  10  ohms 
maximum.  They  are  manufactured 
to  meet  or  exceed  MIL-S-19500B. 
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Inductor  Kit 

for  prototype  work 

Corning  Glass  Works,  Electronic 
Components  Dept.,  Bradford,  Pa., 
has  developed  a  kit  of  high  stabil¬ 
ity  glass  inductors  primarily  for 
use  in  prototype  work.  An  infinite 
variety  of  inductances  between 
0.05  and  2  /ih  is  made  possible  by 
the  kit’s  tuning  cores.  Kit  includes 
10  inductors,  4  tuning  cores  and 
a  50-page  technical  brochure.  Corn¬ 
ing  inductors  have  a  consistently 
low  temperature  coefficient  of  in¬ 
ductance  over  their  operating  tem¬ 
perature  range  of  —55  C  to  125  C. 
It  is  from  zero  to  -|-20  ppm  deg  C, 
without  cores.  Q  factor  ranges 


ASTRON  SOLID 

TANTALUM 

CAPACITORS 


FEATURE 


SOLDERABLE 
LEADS  - 


WELD 


INSULATING 
WASHER 


SOLDER 
ENCAPSULATION 


TINNED 

METAL 

CASE 


FOK  COMPLETE  INFORMATION  WRITE 
TODAY  FOR  BULLETIN  E-«7BA  AND  FOR 
ASTRON'B  DESIGN  ENGINEER 
PUBLICATION,  TECHNIQUES 
VOL.  SB,  NO.  2 


Quality  control  to  military 
standards  under  rigid  testing 
conditions  provides 
reliability  for  extreme 
environmental  conditions. 

Astron  solid  tantalum 
capacitor  production  is 
regularly  tested  in  accordance 
)with  MlL-STD-202Aand 
other  test  standards. 

A  complete  line  of  capacitors 
is  available  which  meet 
the  requirements  of 
MIL-C-21720  (Navy)  and 
MIL-C-55057  (Sig.  C.}. 


•  Ruued  construction 
withstands  the  strain  of 
2(X)  g  acceleration  and 
150  g  shock  tests. 

•  Operation  from  — 80“C.  to 
+  125‘C. 

•  Solid  electrolyte  cannot 
leak,  even  if  the  seal 

is  broken. 

•  Subminiature  size  answers 
increasing  needs  for  small, 
light  wei^t  electronic 
components. 

•  Wide  variety  of  applications 
exists  in  missiles  and 
aircraft  and  transistorized 
equipment  of  all  types. 


ANODE 
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from  120  to  200,  dependiner  on  in¬ 
ductance  value  and  frequency. 
Maximum  d-c  current  capacity  is 
over  1  ampere  for  all  values.  Toler¬ 
ance  is  ±10  percent. 
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Flexible  Epoxy 
flame  retardant 

Hysol  Corp.,  Olean,  N.  Y.  Hysol 
15-032  immediate  flame-out  flexible 
epoxy  is  non-burning  by  ASTM 
D635-56T  standards,  and  self  ex¬ 
tinguishing  according  to  MIL-T-27 
ASTM  tests.  It  is  now  available 
for  imbedding  electrical-electronic 
components. 

CIRCLE  426  ON  READER  SERVICE  CARD 


Instant  contact  identification 


Faster  wiring,  less  chance  of  errors,  reduced  inspection  time— 
these  production  advantages  are  possible  only  with  amphenol’s 
superior  Identoseals.  Each  contact  is  clearly  and  sharply  defined 
— fired-on  white  ceramic  letters  contrasting  strongly  with  the 
dark  brown  glass— both  on  the  face  and  the  rear  of  the  insert. 

Instant  contact  identification  is  one  of  many  advantages  of 
AMPHENOL  Identoseals.  Rugged  compression  sealing  provides  a 
tight  bond  between  shell,  glass  and  contacts  that  is  extremely 
strong  and  highly  resistant  to  thermal  shock.  Identoseals  are 
capable  of  continuous  operation  at  850°  F.  Insulation  resistance 
is  over  100,000  megohms. 

Identoseals  are  available  in  MS-type  receptacles  that  mate 
with  MIL-C-5015  plugs,  in  miniature  sizes  and  in  numerous 
special  configurations.  An  engineering  staff  experienced  in  her¬ 
metic  sealing  can  immediately  meet  your  requirements. 


Pulse  Generator 
high  speed 

Rutherford  Electronics  Co.,  8944 
Lindblade  St.,  Culver  City,  Calif. 
Model  B-5A’s  pulse  repetition  rates 
are  continuously  variable  from  1 
cps  to  10  Me  in  seven  ranges  and 
it  features  a  rise  and  fall  time  of 
less  than  8  nifisec.  It  has  an  elec¬ 
tronic  pulse  delay  that  can  be  set 


'MS"  Round  Flange  "MS"  Square  Flange  "MS"  Flangeless  "MS"  Hex.  Flange 


CONNECTOR  DIVISION 

Amphenol- Borg  Electronics  Corporation 
1830  S.  54TH  AVENUE  •  CHICAGO  50.  ILLINOIS 
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Missiles  and  Satellites 


Computers 


Control 


Programming 


Memory 


Timing 


INCREMAG®  components 
and  systems  for  more 
accurate  requirements 


to  zero  or  is  continuously  variable 
from  0.030  fisec  to  500  ftsec  in  five 
raneres.  Pulse  width  is  continu¬ 
ously  variable  from  0.02  to  12.5 
^isec  in  four  ranges. 
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Other  Products 


Controlled  Rectifier 
16  ampere  rated 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  Types  X16RC2  through  X16- 
RC20  “Thyrode”  silicon  controlled 
rectifiers  are  for  applications  re¬ 
quiring  load  currents  up  to  16  am¬ 
peres  and  blocking  voltages  from 
20  to  200  V.  Units  are  capable  of 
controlling  16  amperes  of  current 
on  such  applications  as  static 
switching,  d-c  motor  control,  vari¬ 
able  and  regulated  d-c  power  sup¬ 
plies,  welding  control,  ignitron  fir¬ 
ing  and  similar  switching  uses.  The 
three-junction  unit  will  switch 
rapidly  to  a  conducting  state  either 
when  a  signal  is  applied  to  its  third 
(gate)  terminal,  or  when  its  critical 
breakover  voltage  is  exceeded.  Thus 
it  can  perform  many  of  the  func¬ 
tions  of  the  magnetic  amplifier, 
thyratron,  power  transistor  and  re¬ 
lated  units.  The  hermetically  sealed 
units  have  an  overall  height  of 
1.615  in.  maximum. 
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COUNTING  RATE:  up  to  100,CXX>  pps  max. 
TEMPERATURE  RANGE:  — 55"C  to  +125*C 
COUNT  PER  STAGE:  up  to  16  max.  in  'A  cubic  inch 
NUMBER  OF  STAGES:  as  required 
VOLTAGE  TOLERANCE:  +10%  most  cases 


See  demonstration  at  Booth  1726 A, 

IRE  Radio  Engineering  Show,  New  York  City,  March  2U24 


Keeping  Time 


With  Progress 


Fluxing  Additive 
acts  as  adhesive 

Westinghouse  Electric  Corp., 
P.  O.  Box  2099,  Pittsburgh  30,  Pa., 
has  available  a  fluxing  additive  that 
acts  as  an  adhesive  to  keep  the  flux 
close  to  the  base  metal.  Wes-X501 
eliminates  the  critical  time  between 


GENERAL  TIME  CORPORATION 

l|  358  L«xington  Av«.,  N*w  York  17,  N.  Y. 

LABORATOItISS  AT 

107  Lafayotto  St.,  Naw  York  13,  N.  Y.  •  111  N.  Canal  St.,  Chicago  S,  III. 
Electronic  Products  and  Systems 
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fluxing  and  hot  dipping.  In  fact, 
parts  have  been  flux  dipped,  al¬ 
lowed  to  dry,  then  hot  dipped  three 
weeks  later  with  excellent  results. 
The  flux  additive  has  reduced  the 
number  of  rejected  or  reworked 
parts  and  makes  hot  dipping  of  cast 
parts  easier.  The  additive  can  be 
used  in  any  aqueous  flux  bath. 
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Terminals 

''Wrap-A-Wire"  type 

Malco  Mfg.  Co.,  4025  W.  Lake  St., 
Chicago  24,  Ill.  “Wrap-A-Wire” 
terminals  reduce  labor  costs  and 
speed  production  of  electrical/elec¬ 
tronic  assemblies,  connectors  for 
coil  forms,  p-c  boards,  etc.  They  are 
easily  inserted  and  fastened,  and 
the  single  square  lug  prevents  turn¬ 
ing.  Each  terminal  can  take  one 
or  more  wire  leads  using  wire  wrap 
methods.  Reliable  wrapped  connec¬ 
tions  hold  securely  and  help  to 
simplify  and  reduce  assembly  time. 
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IlLIf  BOESCH 

MAXITOR 

winds  toroids  from  ^40 
to  ^7  wire  .  .  .  using 
3  interchangeable  heads 


Boesch’s  new  MAXITOR  Toroidal  Coil  Winding  Machine  covers  a 
wide  range  of  applications,  including  exceptionally  large  diameter, 
heavy  wire  gauge  winding  jobs.  The  coil  shown  above  is  typical.  It 
is  being  wound  with  #10  wire  on  a  MAXITOR  machine  using  Boesch’s 
HW-200  winding  head  and  continuous-winding  core  holder.  Seg¬ 
mental-winding  holder  is  also  available. 

Two  other  interchangeable  heads  are  available  which  make  MAXITOR 
a  really  versatile  machine.  The  HW-300  head  winds  wire  gauges  as 
large  as  #7  to  finished  O.D.  as  much  as  14".  HW-lOO  handles  gauges 
from  #40  to  #22  to  maximum  O.D.’s  of  10". 

And  MAXITOR  is  packed  with  “dream”  features.  Pushbutton  drive 
ring  and  magazine  positioning  saves  set  up  time.  A  dial  control  on 
the  operator’s  panel  provides  micrometer  brake  settings  for  easiest 
variable  speed  tension  control.  Turn  spacing  is  infinitely  variable  at 
the  turn  of  a  knob.  And  the  range  of  winding  applications  for  MAXI¬ 
TOR  is  apparent  in  the  table  below. 


Core  Mounting 
standardized 

Coremount,  704  W.  Slauson  Ave., 
Los  Angeles  44,  Calif.  Designed  to 
simplify,  by  standardization,  the 
mounting  of  cores  in  any  applica¬ 
tion,  Coremount  will  accommodate 
1600  different  U  and  E  core  sizes. 
There  are  42  different  strip  widths 
available  in  various  adjustable 
lengths.  Coremount  is  a  complete 
unit,  made  from  steel  or  aluminum, 
employing  unique  single-piece  con- 


WRITE  TODAY  for  complete  specifica¬ 
tions,  prices  and  delivery  infonnution. 


CONNECTICUT 


BOESCH  DANBURY. 

See  us  at  Booth  4202  at  the  IRE  Show 
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Head 

Type 

Min.  Final 
i.D. 

Max.  Final 
O.D. 

Max.  Final 
Height 

Wire  Range 
AWG# 

HW-lOO 

V4" 

10" 

6" 

40  to  22 

HW-200 

1" 

10" 

6" 

24  to  10 

HW-300 

2" 

14" 

10" 

20  to  7 

struction,  and  supplied  with  all  the 
hardware  necessary  for  mounting. 
A  simple  adjusting  feature  assures 
the  precise  fit  of  all  core  sizes. 
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D-C  Amplifier 
differential  type 

Neff  Instrument  Corp.,  2211  E. 
Foothill  Blvd.,  Pasadena,  Calif.,  of¬ 
fers  a  transistorized  differential  d-c 
amplifier,  featuring  a  true  floating 
input  and  stability  of  0.05  percent. 
In  the  type  1-102  ground  loop  or 
circulating  current  problems  in  data 
processing  systems  have  been  elimi¬ 
nated  through  a  unique  transformer 
isolation  design.  The  amplifier  op¬ 
erates  with  both  input  and  output 
isolated  from  each  other  and  from 
ground.  Thus,  strain  gage  and 
thermocouple  data,  or  data  travel¬ 
ing  over  long  signal  lines,  cannot  be 
destroyed  through  accidental  volt¬ 
age  drops.  Heart  of  the  unit  is 
a  maintenance-free  shielded  input 
module  which  guarantees  high  com¬ 
mon-mode  rejection  (100  million  to 
1).  Gain  is  variable  in  steps  of  10, 
20,  .30,  50,  100,  200,  300  and  500. 
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BOESCH 


.  .  .  machine  -  winds  «  % 

1  /32"  toroids 

The  coil  shown  above  is  a  Vfe"  residual  I.D.  toroid  being  wound  by 
machine  on  Boesch’s  new  Model  MW4(X)  MINITOR.  It’s  the  smallest 
machine-wound  coil  ever  made  (only  half  as  large  as  the  smallest 
previously  available),  and  it  can  only  be  wound  on  MINITOR! 

This  achievement  reflects  a  completely  new,  unique  method  of  coil 
winding  perfected  by  Boesch.  The  wire  is  loadra  inside  a  hollow, 
round  cross-section  shuttle,  and  the  winding  is  spun  out.  A  single 
loading  of  this  unique  shuttle  is  usually  enough  to  wind  several  coils. 

MINITOR  handles  wire  sizes  from  ^36  to  ^50  AWG,  and  winds  up 
to  500  turns  per  minute.  Maximum  finished  coil  size  is  X*. 

Shuttles  for  MINITOR  are  loaded  by  a  Boesch  PW-100  Loader.  This 
machine  can  service  as  many  as  20  winding  machines,  and  it  can 
load  needles  for  hand  winding  as  well. 

If  you  now  own  a  Boesch  SM  series  machine,  you  can  convert  it  to 
MINITOR  operation  economically  by  buying  a  400-200  Head,  a 
400-3(X)  Core  Rotating  Assembly,  and  the  PW-1(X)  Loader. 


Laboratory  Furnace 
gas-fired 

Materials  for  Electronics,  Inc., 
152-25  138th  Ave.,  Jamaica  34, 
N.  Y.,  has  available  Degussit’s  Lilli- 
put  gas-fired  furnace.  Unit,  in  its 
standard  design,  permits  annealing, 
sintering  and  smelting  at  tempera- 


WRITE  TO  VS  TODAY  for  complete  specifica¬ 
tions,  delivery  schedules  and  prices  on  MINITOR. 


DANBURY.  C 

S««  u*  at  Booth  4202  at  tho  IRE  Show 
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SENIOR  SCIENTISTS 

Here’s  news  of  outstanding 
opportunities  for  two  senior  scientists 
attending  the  IRE  Convention 

1.  THEORETICAL  PHYSICIST 

Immediate  opening  for  a  Special  Assistant  to  the  Di¬ 
rector  of  Melpar’s  Advanced  Development  Staff,  located 
in  Falls  Church,  Virginia.  Responsible  for  undertaking 
independent  research  assignments  and  coordinating  with 
other  groups  in  formulating  new  techniques,  devices,  and 
systems.  Applicants  should  have  Phd  in  physics,  plus 
five  to  10  years’  experience  in  such  fields  as  acoustics, 
IR,  and  optics.  Particular  strength  in  electromagnetic 
wave  theory  is  highly  desirable. 

2.  INFORMATION  THEORY  SPECIALIST 

Melpar’s  Applied  Science  Division — located  in  the  Boston 
area — is  now  conducting  basic  research  programs  and 
studies  of  phase-coherent,  anti-multipath  correlation  sys¬ 
tems,  matched  filters,  ambiguity  analysis,  waveform 
analysis,  and  signal  coding.  Melpar’s  Applied  Science 
Division  facilitates  and  encourages  independent  research. 
Applicants  should  have  MS  or  Phd  degree,  with  com¬ 
petence  in  statistical  theories  of  communications,  infor¬ 
mation  theory,  or  decision  theory,  with  experience  in 
basic  or  applied  research  in  communications  theory, 
artificial  intelligence,  and  pattern  recognition. 

For  personal  interview 
during  IRE  Convention 
Call  Mr.  DAVID  C.  TROTT 
Melpar  Suite — Waldorf-Astoria  Hotel 

Or  write  to: 

Professional  Employment  Supervisor 

MELPAR,* 

A  Subsidiary  of  Westinghouse  Air  Brake  Company 
3328  Arlington  Boulevard,  Falls  Church,  Virginia 

In  Historic  Fairfax  County  •  10  miles  from  Washington,  D.  C. 


tures  up  to  1,800  C  (3,272  F).  It  is 
supplied  in  stationary  and  tiltable 
models.  For  special  purposes,  the 
furnace  can  be  provided  with  a  spe¬ 
cial  brick  lining  permitting  its  op¬ 
eration  at  higher  temperatures.  By 
the  addition  of  small  amounts  of 
oxygen  to  the  air,  or  by  the  use  of 
hydrogen  instead  of  gas,  tempera¬ 
tures  of  2,000  C  (3,632  F)  and 
higher,  can  be  obtained.  The  fur¬ 
nace  features  simple  construction, 
small  space  requirement  and  rela¬ 
tively  large  capacity  (120  cm"). 
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Coax  Attenuator 
d-c  to  7,000  Me 


Radar  Design  Corp.,  1002  Pickard 
Drive,  Syracuse  11,  N.  Y.  The 
RDA-1  series,  with  attenuation 
values  of  3,  6,  15  and  20  db  has  been 
redesigned  to  hold  low  vswr  (1.25 
maximum)  and  frequency  sensitiv¬ 
ity  of  0.05  db/db  maximum 
through  7,000  Me.  With  a  maxi¬ 
mum  overall  length  of  3  in.,  the 
units  utilize  mounted  type  N  con¬ 
nectors,  and  incorporate  perma¬ 
nent,  non-aging  precious  metal  re¬ 
sistors  evaporated  onto  rugged 
mica  bases. 
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Automatic  Equipment 
for  checkout  systems 

Epsco,  Inc.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass.,  an¬ 
nounces  four  new  automatic  check¬ 
out  equipments — an  rms  to  d-c 
converter,  a  voltage-to-digital  con¬ 
verter,  a  timer-counter  and  a  digi¬ 
tal  printer.  These  completely  mili¬ 
tarized  units,  designed  to  meet  the 
rigid  environmental  requirements 


252 


MARCH  11,  1960  •  ELECTRONKS 


KlNNt^ 


Name. 


Coax  Attenuator 
,  for  high  power 

Microlab,  570  West  Mt.  Pleasant 
Ave.,  Livinjfston,  N.  J.  The  AD 
series  coaxial  microwave  attenu¬ 
ators,  with  an  input  power  rating 
of  15  w,  operate  from  d-c  to  4,000 
Me.  They  consist  of  two  or  more 
tee  section  pads  properly  cascaded 
to  distribute  the  power  dissipation. 
Cooling  fins  are  provided  to  mini¬ 
mize  temperature  rise.  Deposited 
carbon  film  resistors  on  ceramic 
forms  are  used  to  permit  a  high 
surface  temperature  with  long-term 
stability  as  well  as  resistance  to 
shock,  moisture,  etc.  The  attenu¬ 
ators  are  supplied  from  stock  with 
N,  BNC,  TNC,  C  or  HN  connectors 
at  values  of  3,  6,  10,  20,  30  and  40 
db.  Maximum  vswr  is  1.20. 
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UH-9  ULTRA  HIGH  VACUUM  SYSTEM 
for  Work  in  the  10*’  mm  Hg  Range 

A  most  signiiiccmt  advance  in  High  Vacuum  Technology, 
which  brings  yesterday's  theoretical  pressures  to  you  in  a 
practical  working  tool!  The  KINNEY  UH-9,  employing  differ¬ 
ential  Pumping,  gives  you  1  x  10  *  mm  Hg  or  better,  enabling 
you  to  arrive  at  determinations  that  were,  heretofore,  imot- 
tainable.  Write  for  full  information  today. 


KINNEY 


VACUUM  DIVISION 


3SUC  WASHIRtTOR  STREET  •  ROSTOR  30  •  MASS. 


I  PleoM  Bend  me  full  information  on  KINNEY  UH-9  Ultra 
I  High  Vacuum  System. 


Company 


ne__State 
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of  MIL-E-4158B,  are  in  use  today  in 
a  missile  automatic  checkout  system 
that  measures  d-c  voltages,  a-c 
voltages,  and  the  transient  re¬ 
sponses  of  servos  which  control 
time,  frequency,  ratio,  thrust,  roll, 
pitch  and  yaw. 
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Static  Inverter 
small  and  light 

Westamp  Inc.,  11277  Massachu¬ 
setts  Ave.,  Los  Angeles  25,  Calif., 
has  developed  a  static  inverter  that 
changes  d-c  to  a  square  wave  a-c 
which  will  drive  motors  directly 
without  the  need  of  an  output 
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Boonton, 


transformer.  Although  weighing 
only  3  oz  with  a  total  volume  of 
just  over  2i  cu  in.,  model  P303  is 
capable  of  supplying  60  w  of  power 
at  an  efficiency  of  over  90  percent. 
A  frequency  stability  of  ±1  percent 
over  a  wide  temperature  range 
makes  this  unit  ideal  for  the  opera¬ 
tion  of  gyro  and  recorder  motors. 
Basic  unit  operates  from  28  v  d-c 
with  an  output  frequency  of  400 
cycles. 
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Cable  Adapter 
variety  of  uses 

Sealectro  Core.,  139  Hoyt  St., 
Mamaroneck,  N.  Y.  New  50  ohm 
BNC  adapter  will  accept  all  series 
3000  ConheX  r-f  subminiature  con¬ 
nectors.  It  will  accommodate  all  50 
ohm  ConheX  connectors  to  BNC 
panel  fittings.  The  adapter  also  per¬ 
mits  the  use  of  many  of  the  new 
subminiature  cables  to  existing 
larger  cables  and  connectors  used 
in  ground  control  equipment,  radar 
and  test  equipment. 
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This  Gaussmeter 
employs  temperature  sta- 
bilizing  transistor  cir¬ 
cuits  and  a  full  set  of  bal¬ 
ancing  controls  for  fine 
adjustment.  Readings  are 
accurate  to  ±3%,  repeat- 
able  within  1%;  accuracy 
can  be  increased  to  ±1% 
at  most  points  using  spe¬ 
cial  reference  magnets. 
Magnetic  fields  from  DC 
to  400  cps  can  be  meas¬ 
ured. 


Ten  Probes  Fit  Most  Magnet  Gaps 

Each  of  the  ppobes  shown  will  work  from  O  to  20K-|- 
gausses  with  the  Model  1295A.  Since  no  single  probe  will 
fit  all  magnet  configurations,  a  selection  of  Bi  and  InAs  ele¬ 
ments,  rigid  or  flexible  shafts,  and  flat  or  axial  tips  varying 
from  .010"  to  0.312"  thick  is  available  to  meet  most  applica¬ 
tions. 

With  the  Model  1295A  and  any  probe,  it’s  easy  to  make 
direct  measurements  of  gap  flux  density;  analyze  location, 
homogeneity,  direction  and  intensity  of  stray  fields  in  mag¬ 
netic  circuits.  Formula  predictions  can  be  checked  by  direct 
measurement. 

Probe  Reference  Magnets 

•  The  1000-gauss  ±%%  flat  probe  ref.  magnet 

supplied  with  the  Model  1295 A  is  sufficient  to 

•  maintain  the  ±3%  system  accuracy  over  all 
ranges.  Other  values  from  200  to  lOK  gausses,  in¬ 
cluding  axial  fields,  are  also  available.  All  mag¬ 
nets  are  properly  stabilized  and  shielded. 


pric*  of  Modof  I295A  with  roforonca 
magnmt  (withoyt  preboj  It  $390,  f.o.b. 
Boonton,  NJ.  Probos  from 
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Twin  Triode 
high-gain 

CBS  Electronics,  100  Endicott  St., 
Danvers,  Mass.  The  ECC88/6DJ8 
high-gain  twin  triode  with  true 
frame-grid  construction  is  now 
available.  It  offers  high  reliability 
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ALL  FOREIGN  INQUIRIES  that  cannot  reach  electronics  before  the  ex| 
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INTERESTED  IN  r. 

COMPUTER 

DATA 

PROCESSING 

EQUIPMENT? 


FIND  WHAT 


YOU  NEED 

IN  electronics 


In  the  past  several  months,  electronics  has  pub¬ 
lished  articles  on  computers  and  data  processing 
equipment  ideas,  future  trends.  Accurate 
electronics  reporting  tells  you  what’s  happening 
now  in  the  field . . .  what  to  expect  in  the  future. 
That’s  how,  on  dozens  of  subjects,  electronics  helps 
make  your  research,  development,  sales  and  mar¬ 
keting  plans  pay  off!  Keep  informed,  subscribe  to 
electronics  (or  renew)  right  now.  Fill  in  box  on 
Reader  Service  Card.  Easy  to  use.  Postage  free. 


for  instrumentation,  industrial  con¬ 
trols,  nuclear  electronics,  communi¬ 
cations  and  broadcast  equipment 
and  tv  tuners.  Tube  provides  hi^h 
transconductance,  high  input  im¬ 
pedance,  low  noise  figure  and  uni¬ 
form  characteristics.  Its  grid  oper¬ 
ates  cooler,  and  it  features  a  trou¬ 
ble-free  coil  heater. 

CIRCLE  439  ON  READER  SERVICE  CARD 


COMBINES  LABORATORY 
PRECISION  AND  RANGE... 
WITH  EASY  PORTABILITY 
NEW  MOTOROLA  ALL¬ 
PURPOSE  TRANSISTORIZED 
AC  VOLTMETER  M65oo 

Here  is  Motorola’s  quality-plus  answer  to  the  need  for  a  compact, 
portable,  moderately-priced  AC  voltmeter  . . .  with  high  input 
impedance,  broad  frequency  response  and  built-in  power  source. 

The  new  Motorola  AC  volmeter  measures  audio,  supersonic  and  low 
RF  voltages.  You’ll  find  it  ideal  for  design,  production  and  field 
maintenance  of  electrical,  electronic  and  electro-mechanical  equipment. 

Size:  5'  x  6'  x  10%  Weight:  5  lbs. 


Power  Unit 
industrial 


Opad  Electric  Co.,  43  Walker  St., 
New  York  13,  N.  Y.  Housed  for 
mounting  on  wall  or  machinery. 
Twelve  models  are  available,  oper¬ 
ating  from  115  or  230  v  a-c.  Out¬ 
puts  are  126  or  250  v  d-c  in  ranges 
from  0.5  to  16  amperes.  Units  are 
self-cooled  and  operate,  continuous 
duty,  in  ambient  temperatures  to 
35  C.  Average  efficiency  at  full  load 
is  68  percent. 
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At  the  I.R.E.  Show 
visit  Booth  1115  and  see  how  .  .  . 

THESE  FEATURES  ADD  UP  TO  OUTSTANDING  PERFORMANCE 


VOLTAGE  RANGE 
ACCURACY 
INPUT  IMPEDANCE 
OVERLOAD  PROTECTION 
ALL  TRANSISTOR  CIRCUIT 
BAnERY 


1  mv  to  30#  volts  full  seals  (RMS)  in  12  rangss  .  .  . 
plus  db  seals  rangs  of  —72  db  to  52  db. 

within  ^3%  of  full  seals  bstwssn  20  eyeiss  and 
1  me  at  nominal  operating  tsmpsraturs. 

to  megohms  shunted  by  15  mmf  on  1—300  volt  ranges; 
1  megohm  shunted  by  30  mmf  on  1—300  mv  ranges. 

up  to  550  volts  in  "voH”  ranges;  up  to  110  volts  (AC) 
in  "millivolt"  ranges. 

instant  operation  without  warmup  .  .  .  minimum 
maintenanee  and  reealibration. 

6.5  volt  battery  powers  unit  over  400  hours— for 
operation  eost  of  less  than  half-eent  per  hour. 


Panel  Meters 
military  style 

Helipot  Division  of  Beckman  In¬ 
struments,  Inc.,  2500  Fullerton 
Road,  Fullerton,  Calif.,  has  avail¬ 
able  2i  in.  panel  meters.  Line  fea¬ 
tures  61  standard  models  built  in 
accordance  with  MIL-M-10304A, 
including  voltmeters,  ammeters,  mi- 


Model  also  available  with  protective  front  cover— cable  kit  optional. 

WRITE  FOR  LITERATURE  WITH  FULL  PERFORMANCE  SPECIFICATIONS 


MOrOROLA  AC  VOL 

Motorola  Communicatiorrs  4  Electronics,  Inc.,  4501  Augusta  Bled..  Chicago  51,  III. 
A  Subsidiary  of  Motorola  Inc. 


AC  VOLTMETER 
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STANDARD 


See  the  complete  Knight-Kit  line  for 
profeesional  and  home  use.  Includes 
scores  of  instrument,  hi-fi,  Amateur  and 
hobbyist  kits— best  by  design— the  most  for 
your  money.  For  everything  in  Kits,  for 
everything  In  Electronics,  get  the  Allied 
1960  Catalog.  Send  for  FREE  copy  today. 

ALLIED  RADIO 


ALLltD  RADIO,  0*pl.4-C 

Its  N.  WMlani  Avt.,  CMcaeo  It,  III. 

□  Send  details  on  Knight-Kit  AC  VTVAA. 

□  Send  Free  I960  Allied  Catalog  No.  I90A. 


Linear  Actuator 

open-loop  positioning 

Lear,  Inc.,  Grand  Rapids,  Mich. 
Model  499B  actuator  can  move 
three-quarters  of  a  ton  and  hold  a 
ton-and-a-half.  A  brake  is  used  to 
reduce  overcoast  to  a  minimum. 
Stroke  of  the  actuator  is  continu¬ 
ously  adjustable  from  4.25  to  5.25 


The  Model  STV  il  on  extremely  accurate 
and  stable  reference  source  for  use  with 
“null  balance"  devices  such  os  potentiometers 
and  other  infinite  impedance  comparators.  It 
is  at  least  equivalent  in  accuracy  to  the  best 
unsoturoled  stondord  cells  and  is  superior  in 
olmost  oil  other  respects  to  both  saturated  and 
unsaturated  types. 


While  the  Model  STV  is  essentially  a  zero 
current  drain  source,  it  con  be  operated  into 
any  impedance  without  damage.  It  con  be 
short  circuited  indefinitely  without  affecting 
accuracy  or  life  expectancy  and  it  will  almost 
instantaneously  regain  its  original  open  cir¬ 
cuit  voltoge  when  the  short  is  removed.  Vibra¬ 
tion  from  transportation,  exposure  to  ex¬ 
tremes  of  temperature,  and  operating  position 
do  not  affect  its  accuracy. 


Specificqtioni  —  Type  "A" 
Inpsrt:  90-133  v.;  60  cps;  25  vo. 


Output:  1.0000  V.  and  1.0185  v. 

Accuracy:  —  .01%  of  nominal  listed  output 
(certificate  furnished  to  .001%  of  octuol 
output). 

Stability:  *  .005%  of  actual  output,  for  100- 
125  V.  input  and  20*  -  30’C.;  .01%  for 
90-140  V.  input  and  15'  —  35*C. 

Temp.  Range:  15'C  — 35'C  (operates  with 
reduced  accuracy  beyond  these  limits, 
but  with  its  voltage  exactly  reproducible). 

Operational  Life:  25,000  hours  minimum. 
Size:  9V'  x  7Vt"  x  5".  Weight:  10  lbs. 

The  Model  STV  is  available  for  19"  rack 
panel  mounting  and  in  3'/i"  x  3"  x  3"  cons 
for  OEM  users  (input  must  be  regulated  to 
1%).  Write  for  additional  information  on  all 
types  and  special  versions. 


croammeters  and  milliammeters. 
Accuracies  of  2  percent  full  scale 
value  on  d-c  models  and  3  percent 
full  scale  value  on  a-c  rectifier  types 
are  standard.  A  wide  range  of  spe¬ 
cial  modifications  are  readily  avail¬ 
able  on  any  meter.  " 
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UHF  Preamplifier 
low  noise 

Community  Engineering  Corp., 
P.  0.  Box  824,  State  College,  Pa. 
Designed  for  use  in  the  250-500  Me 
range,  model  1002  has  a  gain  of  20 
db  with  noise  figures  of  better  than 
5  db  at  250  Me,  6  db  at  500  Me. 
Unit  is  fixed  tuned  to  required  fre¬ 
quency  with  a  bandwidth  of  10  Me. 
It  employs  two  GE7077  ceramic 
planar  triodes  in  a  two-stage 
grounded-grid  amplifier.  Tubes  are 
mounted  as  an  integral  part  of  a 
silver  plated  coaxial  type  cavity 
resonator,  to  increase  operating 
efficiency,  reduce  losses  and  permit 
a  more  compact  package.  Screw 
driver  adjustments  are  provided 
for  independent  tuning  of  cavities. 
Price  is  about  $395. 
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This  is  the  new  knight-kIt  ac  vtvm.  It 

marks  a  major  achievement  in  instru¬ 
mentation...  and  a  break-through  in 
the  professional  instrument  price 
barrier.  Here  is  the  only  vtvm  with 
automatic  range  selectien . . .  featur¬ 
ing  a  self-seeking  mechanism  which 
automatically  selects  the  proper  range 
when  probes  are  touched  to  the  cir¬ 
cuit  under  examination.  Simultane¬ 
ously,  a  front  panel  light  indicates  the 
range  in  use.  There  are  1 1  ranges  from 
3  millivolts  to  300  volts  full  scale;  fre¬ 
quency  response  to  2.5  me.  Reads  as 
low  as  100  fiv.  This  precision  instru¬ 
ment  is  an  exclusive  kntght-kH  devel¬ 
opment,  designed  for  easy  assembly. 
There  is  nothing  like  it  on  the  market, 
in  any  form  or  at  any  price.  Available 
only  from  Allied  Radio . $99.50 

ofi/jr  $8.00  down 
Ask  for  detailed  specification 
sheet  covering  the  new 
Knight-Kit  AC  VTVM 


ALLIED'S  1960 
ELECTRONICS 
CATALOG 


ALLIED 


RAOn 


I  ELECTRONICS 


I960 


SENSITIVE 


RESEARCH 


INSTRUMENT 

CORPORATION 


NEW  ROCHEUE,  N  Y 


369  Bayview  Avenue 
Amityville,  L.I.,  N.Y. 


2221  Barry  Avenue 
Los  Angeles,  California 


in  Canada  AAE  Limited,  Weston,  Ontario 


WKITf  TODAY  FOR  OUR  NSW  CATALOG 


in.  The  unit  is  powered  by  a  single¬ 
phase  115-v  60-cps  motor  capable 
of  developing  0.14  h-p  at  6,000  rpm. 
The  actuator  is  packaged  in  a  16-lb 
envelope.  Being  self-contained,  it 
needs  no  auxiliary  equipment  for 
control  as  do  hydraulic  or  pneu¬ 
matic  actuators.  Model  499B-1, 
with  shorter  stroke  of  2.75  to  3.75 
in.,  is  also  available. 

CIRCLE  443  ON  READER  SERVICE  CARD 


Power  Supply 
programmable 

Harrison  Laboratories,  Inc.,  45 
Industrial  Road,  Berkeley  Heights, 
N.  J.  Model  850  highly  regulated 
transistor  power  supply  is  adjust¬ 
able  from  0  to  15v  at  any  output 
current  from  0  to  1  ampere.  An 
octal  plug  is  used  for  all  input  and 
output  connections  to  the  supply, 
including  remote  programming 
(333  ohms/v)  and  remote  sensing. 
Regulation  is  better  than  3  mv ;  rip¬ 
ple,  less  than  500  ftv  for  any  com¬ 
bination  of  line  or  load.  No  voltage 
overshoot  can  occur  at  turn-off,  and 
supply  is  fully  protected  for  all 
overload  conditions  including  a  di¬ 
rect  short  across  the  output  (no 
fuses  employed).  Unit  measures  6i 
in.  long,  3  7/16  in.  wide,  6  in.  high. 
Price  is  $197. 
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SKCIFICATIOMS: 

300V  400  cp«  3  plwM 
300  cm  crt  3/4“  S.r. 
WciflM;  3  lb.  3  n. 

Amb<«filt  3S*C 
Ufa;  5000  brt. 
Envi««nmmtai  AAtl-E-9433D 
Motwiol  MIUB-5400B 
CkiM  P  Inwlotlen 


AIR  FLOW— C.P 
MODEL 
E2543-300 


OUR  fItLD  ENGINEERS  WILL  GLADLY  ASSIST  YOU  IN  YOU  A  COOLING  PROBUMS 


Air-Marine  motors  and  cooling  units  have  been 
designed  and  tested  to  meet  the  specifications  of  both 
the  military  and  industry. 


Silicon  Transistor 
high  voltage 

Fairchild  Semiconductor  Corp., 
545  Whisman  Road,  Mountain 
View,  Calif.,  announces  the  2N698 
high  voltage  diffused  silicon  tran¬ 
sistor.  The  120  V  collector  to  base 
rating  allows  wider  voltage  swings 
in  amplifier  and  o.scillator  circuits 
plus  more  protection  in  inductive 
switching  circuits.  Maximum  base 
saturation  voltage  is  1.3  v.  Typical 
gain-bandwidth  product  of  90  Me 
assures  excellent  vhf  and  broad- 


See  us  at  the  I.R.E.  Show— booth  2601 
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THREE  KLEIN  PLIERS 

to  make  electrical  wiring  easier 


band  video  amplifier  performance. 
Typical  neutralized  power  gain  at 
30  Me  is  18  db  and  2N698  will  at¬ 
tain  30  percent  oscillator  efficiency 
at  70  Me.  Power  rating  in  TO-5 
package  is  2  w  at  25  C  case  tem¬ 
perature.  Transistor  conforms  to 
environmental  requirements  of 
MIL-S-19500B. 
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Image  Storing  System 
instant  recall 


Image  Instruments,  Inc.,  2300 
Washington  St.,  Newton  Lower 
Falls  62,  Mass.  New  system  makes 
it  possible  to  instantly  store  and 
immediately  recall  a  tv  picture.  It 
records  the  signal  in  an  electrostatic 
storage  tube;  uses  no  film,  tape  or 
other  expendable  material  and  does 
not  require  developing  or  other 
processing.  The  Electrostore  is  a 
means  for  storing  a  single  frame 
of  television  at  the  touch  of  a  but¬ 
ton  and  then  immediately  making 
this  stored  picture  available  for 
prolonged  study  or  examination  on 
a  conventional  tv  monitor.  The  sys¬ 
tem  has  input  and  output  video 
bandwidttis  of  8  Me  and  an  overall 
resolution  which  exceeds  that  of  a 
conventional  tv  system. 
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Test  Equipment 
large  waveguide 

Douglas  Microwave  Co.,  Inc.,  252 
E.  Third  St.,  Mt.  Vernon,  N.  Y., 
announces  a  new  line  of  MACRAwave 
(large  waveguide)  test  equipment 
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Here  are  three  newly  engineered  Klein  Pliers  which  will  solve  diffi¬ 
cult  problems  in  the  wiring  of  electronic  assemblies.  Catalog  103-A 
describes  these  and  scores  of  other  pliers  in  the  complete  Klein 
line.  If  you  wire  electronic  assemblies,  write  for  a  copy. 


LONG-NOSE  PLIER— KNIFE  AT  TIP 

Pol.  No.  2,848,724 

Jaw(  bohind  blad«  held  clipped  wire 
end  firmly 

A  shear-cutting  plier  that  will  cut  hard  or 
soft  wire.  Blade  is  at  the  tip  of  the  plier. 
Supplied  with  coil  spring  to  keep  jaws 
apart. 

No.  208-6PC— length 


Write  for 

Catalog  103-A,  g 

which  thews  the 
complete  line  of  Klein 
Pliers,  including  20  pliers 
recently  developed. 


NEEDLE-NOSE  PLIER  Potent  pending 
Similar  to  No.  260-6  but  nose  has  been 
slimmed  down  to  permit  use  in  confined 
areas. 

No.  261-6 — length  634" 

No.  261 -6C — with  coil  spring  to  hold  jaws 
open 


ALL-PURPOSE  ELECTRONIC  PLIER 

Patent  pending 


Shear  blade  cuts  flush  and  holds  clipped 
end  of  wire 


Requires  no  sharpening;  will  cut  hard  or 
soft  wire.  Smooth,  continuous  action  pre¬ 
vents  shock  which  may  damage  resistors. 
For  bare  wire  up  to  18  gauge. 

No.  260-6 — length  634' 

No.  260-6C — with  coil  spring  that  holds 
jaws  open 


KLEIN 


Sons 


Mathias 


& 


Chicaio,  IIUDSA. 


CslikliskU  IIS7 
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and  components.  Units  include 
adapters,  test  horns,  attenuators, 
signal  samplers,  switches,  tuners, 
wave  meters,  etc.,  supplied  in  the 
following  EIA  designated  tubing 
sizes:  WR77,  WR975.  WR1150, 
WR1500,  WR1800,  WR2100  and 
WR2300. 
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Duplexer 
coaxial  line 

Bom  ARC  Laboratories,  Inc.,  Salem 
Road,  Beverly,  Mass.,  announces  the 
BL-595  balanced  coaxial  line  du¬ 
plexer.  It  consists  of  two  coaxial 
hybrids  and  two  cavities  for  plug¬ 
in  cell-type  TR  tubes.  This  unit  is 
in  6J  in.  line  and  is  rated  to  handle 
10  Kw  of  average  power.  Other 
units  of  this  type  are  available  in 
IS  in.,  3i  in.  and  6J  in.  coaxial  line. 
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Sinusoidal  Pots 
two  standard  lines 

Technology  Instrument  Corp., 
Main  St.,  Acton,  Mass.,  announces 
two  complete  standard  liiTes  of  pre¬ 
cision  sinu.soidal  pots:  the  low 
torque,  ball  bearing,  servo  mount 
PVR  series  for  servo  control  appli¬ 
cations,  and  the  high  torque,  sleeve 
bearing  TP  series  for  panel  con¬ 
trols.  A  complete  range  of  diameters 
from  I  in.  to  3  in.  and  resistance 
calues  from  1  K  to  50  K  enables  the 
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Tjrpt  MfR  -  Rficapsu 
latcd  cDfiCaci 

ultra  itluMt. 
tool  hit  pe(Mt»omtlr  s 


m71  servo  pots 


1  High  Reliability 
2  Low  Torque 


PRECISION  SKRVO 
POTSNTIOMBTKRS 
HAVB  ALL 
13  FBATURBS 

Your  Assurance 
of  Superior  System 
Performance 


A  few  of  the  many  applications  of 
TIC  Precision  Servo  Potentiometers 
are  as  input-output  transducers 
in  servo  systems  for  airborne 
navigation  and  flight  control.  Are 
control,  fuel  control,  shipboard  gun 
directors,  missile  aiming  and  flight 
control,  analog  computing,  air 
trafhe  control  and  telemetering. 

TIC  Precision  Servo  Potentiometers 
are  available  in  21  types  with 
diameters  from  to  3',  giving 
design  engineers  a  wide  range  from 
which  to  select.  Included  are 
single  and  multi-turn  types  with 
either  wirewound  or  infinite 
resolution  metallic  film  resistance 
elements,  as  well  as  types  designed 
for  ganging  without  a  shaft. 

And  TIC  Precision  Servo 
Potentiometers  are  engineered  to 
withstand  the  severe  environmental 
conditions  imp>oscd  by  military 
equipment  operation. 


S  Wide  Resistance 


1  hiihscciTKy  pefform 
Aoct  pfoved  servo  type 
Fcciston  poteritiome 


Write  or  call 
(or  this  now  cataiof 
on  tho  TIC  lino 
of  Precision 
Potentionwtors  • 
the  most  complete 
line  on  the  mirliet. 


TypeirveC2  iMhied 
COr*StrMtion  for  d« 


TECHNOLOGY  INSTRUMENT  CORP. 

569  MAIN  STREET,  ACTON,  MASS. 

SUBSIDIARIES:  ACTON  LABORATOMIES,  INC.,  ACTON,  MASS.  •  ALTOMAC  CORP..  CANTON,  MASS. 
TECHNOLOGY  INSTRUMENT  CORF.  Of  ARIZONA,  TUCSON,  ARIZ. 

TECHNOLOGY  INSTRUMENT  CORP,  Of  ILLINOIS,  f  RANALIN  PARR.  ILL. 

TECHNOLOGY  INSTRUMENT  CORP.  Of  CALIfORNIA.  NERBURY  PARK.  CALtf. 


Visit  us  ot  Booth  2317-19  at  tho  IRE  Show. 


T  ype  f  l  'A  low  cost 
com'nerciel  frade  pre 
ctDon  poteohome'efi 
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We  are  specialists  in  man¬ 
ufacturing  STANDOFF  & 
FEEDTHRU  TERMINALS  in¬ 
sulated  with  Teflon*.  Sim¬ 
plest  terminal  to  install  by 
forcing  into  undersize  chas¬ 
sis  hole. 

Taurus  Terminals  are  ac¬ 
cepted  and  approved  by 
major  users.  Taurus  is  a 
completely  integrated,  ex¬ 
perienced  and  quality 
minded  manufacturer  of 
terminals.  . . 


TAURUS 

PUNCHED 

CARD 


Read  Entire 
Punched  Card 
Statically 


FOR 

SIMPLE  SWITCHING  USING 
STANDARD  PUNCHED  CARDS 

The  Sensor  statically  reads  en¬ 
tire  standard  I.B.M.  or  Reming¬ 
ton  Rand  punched  cards.  Each 
hole  position  has  a  correspond¬ 
ing  closed  switch,  and  each 
unpunched  hole  position  has  a 
corresponding  open  switch 
when  the  Sensor  is  actuated. 

Used  for  automatk  rest  equip- 
meni  and  ether  automatic 
devices. 


TAURUS 

CORPORATION 
8  Coryell  Street 
Lambertville,  New  Jersey 


systems  designer  to  select  the  small¬ 
est  size  consistent  with  his  other 
requirements.  Dual  wipers  phased 
90  deg  apart  and  separate  slip  rings 
are  provided  in  all  standard  units 
to  produce  both  sine  and  cosine  si¬ 
multaneously  from  a  single  pot. 
Many  sections  of  adjustable  phas¬ 
ing  can  be  ganged  together  on  a 
common  shaft  permitting  a  wide 
variety  of  sinusoidal  outputs. 
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Power  Resistors 
wirewound 

Sage  Electronics  Corp.,  East 
Rochester,  N.  Y.  New  miniature 
precision  wirewound  power  resis¬ 
tors  (types  NS  and  NM)  incorpo¬ 
rate  two  major  improvements: 
they  are  noninductively  wound,  and 
are  coated  with  Impervohm  silicone 
coating.  Among  the  advantages  of 
the  new  coating  are:  improved 
moisture  and  heat  resistance;  im¬ 
proved  resistance  to  cleaning  fluids 
such  as  trichlorethylene  and  other 
flux  removers ;  also  improved  in¬ 
sulation  and  electrical  properties. 
Type  NS  are  available  in  2,  3,  5,  7 
and  10  w  ratings;  type  NM  (metal- 
clad),  in  10,  25  and  50  w  ratings. 
Both  provide  tolerances  to  0.1  per¬ 
cent. 
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Subminiature  Switches 
integrally  actuated 

Haydon  Switch,  Inc.,  Waterbury, 
Conn.  Type  5300  subminiature 
switches  with  integral  leaf  and 
roller  leaf  actuators.  Switch  assem¬ 
bly  saves  space  and  is  suited  for 


"There's  a  guy  here  from  McLean, 
says  he  can  cool  anythingl" 


.  .  .  anything  electronic  that  is, 
but  we’re  glad  to  see  that  our  reps 
get  around.  McLean  specializes  in 
packaged  cooling  systems.  They’re 
rack  mounted  for  easy  installation 
and  servicje- 


262  CIRCLE  262  ON  READER  SERVICE  CARD 


McLEAN  MODEL  2E408 

The  industry’s  standard . . .  over  15,000 
in  use  all  over  the  world.  High  velocity, 
fast  cooling.  (7"  x  19",  300  cfm). 

Extend  the  life  of  sensitive  tubes, 
transistors  and  other  components 
with  McLean  packaged  cooling 
units.  Prevent  system  failure  .  .  . 
maintain  calibration  and  accuracy. 

Over  100  models  in  various  panel 
heights  and  CFM’s.  Mil. Spec. equip¬ 
ment  for  packaged  cooling  also 
available. 

WRITE  today 

44  Page  Packaged 
Cooling  Catalog 


ENGINEERING 
IfICLEIIN  LABORATORIES 

World  Loador  In  Packagod  Cooling 

Princaton,  N.  J.  •  WAInut  4-4440 

TWX  Princuton,  Nuw  Jurtuy  636 
Sm  u«  at  th«  I.R.E.  Shew— Eooth  #1624. 
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see  it  at  I.R.E.  Show 
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DIVISION  OF  DYNAMICS  CORPORATION  OF  AMERICA 

CARLISLE,  PENNSYLVANIA 
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booths  ^3** 
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Precision  Resistors 
encapsulated 

Julie  Research  Laboratories, 
INC.,  556  W.  168th  St.,  New  York 
32,  N.  Y.  Group-encapsulated  form 
of  JRL  L-tjrpe  premium-grade  pre¬ 
cision  wire-wound  resistors.  Con- 


ganging  in  cam-actuated  and  limit- 
switch  applications  when  multiple 
pole  switching  is  required.  Assem¬ 
bly  time  is  shortened  since  adjust¬ 
ment  of  a  separate  auxiliary  actu¬ 
ator  to  a  basic  switch  is  eliminated. 
Opterating  force  of  the  switches  is 
6  oz  max,  overtravel  A  min.  Tem¬ 
perature  ratings  are  —65  F  to 
-f250  F. 
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Trigger  Tubes 
cold-cathode 


CBS  Electronics,  Danvers,  Mass., 
anounces  an  expanded  line  of  six 
miniature  and  six  subminiature 
Krytrons,  cold-cathode  devices  for 
triggers,  timers,  regulators,  and 
pulsers.  The  devices  match  the  most 
stable  circuit  elements  in  reliability 
and  ruggedness  and  provide  conser¬ 
vative  safety  margins  for  extreme 
conditions  of  heat  (-f85  C),  cold 
(— 55C),  shock  (2,000-2,800  g),and 
vibration  (10  g  at  0-5,000  cycles). 
The  Krytrons  feature  very  high 
hold-off  voltages,  low  grid  driving 
current,  high  instantaneous  plate 
current,  short  anode  delay  time,  and 
negligible  jitter.  They  are  compact 
and  light-weight  to  fit  neatly  into 
potted  and  printed  circuits. 
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Specialists  in  the  Unusual  — Since  1901 
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struction  provides  tolerance  of 
±0.01  percent  standard  to  ±0.003 
percent  if  required,  also  long-term 
stability  of  ±0.003  percent  per  year 
standard,  ±0.001  percent  per  year 
if  required.  Up  to  12  sections  can 
be  encapsulated  in  one  compact  as¬ 
sembly.  Resistance  range  per  sec¬ 
tion  is  from  one  ohm  to  two 
megohms  and  maximum  voltage  per 
section  is  125  v  for  J-w  units  or 
250  V  for  1-w  units.  Maximum  di¬ 
ameter  is  i  in.,  and  length  is  ap¬ 
proximately  11  in.  per  watt. 
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NEW . .  •  High  Speed 
Polarized  Relays 

Fast  action  with  freedom  from  bounce,  plus 
high  sensitivity  and  consistent  operation  with 
low  distortion,  are  provided  by  small,  rugged 
Series  P  Polarized  Relays.  SPOT,  with  two 
independent  coils,  they  will  handle  over  1,000 
pulses  per  second.  Various  coil  resistances  up 
to  5,000  ohms  each  coil.  Contact  ratings  vary 
with  switching  speed  but  range  from  60  MA 
to  2A  with  voltages  to  120  AC  or  DC, 
dependent  upon  amperages  employed. 


Aircraft-Missile 
Series  R  &  S  Relays 

Miniature,  hermetically  sealed  4PDT,  Series 
R  &  S  relays  provide  excellent  reliability  over 
their  long  service  life.  Electrically  and  physi¬ 
cally  interchangeable,  the  two  series  differ 
only  in  that  Series  S  coils  are  separately 
sealed  within  the  sealed  cases,  with  organic 
matter  eliminated  from  the  switch  mechanism 
for  greatest  reliability  in  dry  circuits.  Con¬ 
tacts  MA  to  10  A.  ' 


Flat  Bonded  Cable 
low  capacitance 

Spectra-Strip  Wire  &  Cable  Corp., 
Box  415,  Garden  Grove,  Calif.,  has 
extended  its  flat  bonding  technique 
into  the  field  of  low  capacitance  ca¬ 
bles  and  harnesses.  The  conduc¬ 
tors  in  this  Verilocap  cable  are 
spaced  apart  by  means  of  high  qual¬ 
ity  vinyl  tubing,  and  the  result  is 
an  attractive  looking  cable  with  ex¬ 
tremely  low  inter-conductor  capaci¬ 
tance. 

CIRCLE  454  ON  READER  SERVICE  CARD 


Special  Mountings 

Series  R/S  Relays  are  available  with  10 
standard  mounting  arrangements,  plus  a 
ceramic  plug-in  socket.  MS-AN  type  con¬ 
nector  mounting,  illustrated  at  right,  makes 
assembly,  installation  and  field  service  ex¬ 
tremely  simple,  while  the  connector  pro¬ 
vides  a  seal  against  moisture. 


"Diamond  H"  engineers  are  prepared  to  work  with  you  to 
develop  variations  on  these  relays  to  meet  your  specific 
requirements.  Tell  us  your  needs  ...  by  phone  or  letter. 


Transistor  Meter 
direct  read>out 

E-H  Research  Laboratories,  1922 
Park  Blvd.,  Oakland  6,  Calif.,  has 
available  a  device  for  measuring 
the  switching  characteristics  of 
transistors.  Model  140  rise,  storage 
and  fall  time  meter  provides  a  di- 


202  Bartholomew  Ave.,  Hartford  1 ,  Conn; 
Phone  JAckson  5-3491. 
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rect  read-out  allowing:  very  fast 
measurements  to  milli/tsec  accu¬ 
racies.  Time  is  displayed  directly 
on  panel  meters  or  presented  as 
voltages  in  full  scale  ranges  from 
10  millifisec  to  10  /tsec,  for  each  of 
three  independently  adjustable  time 
difference  channels.  The  instrument 
is  particularly  suitable  to  produc¬ 
tion  line  or  routine  inspection  test¬ 
ing  methods,  as  well  as  laboratory 
usage. 

CIRCLE  455  ON  READER  SERVICE  CARD 


Airborne  Converter 
analog-to-digital 

Packard  Bell  Computer  Corp., 
1905  Armacost  Ave.,  Los  Angeles 
25,  Calif.  Completely  transistorized 
for  minimum  size  and  maximum 
reliability,  the  model  M4  performs 
a  12-bit  conversion  to  an  accuracy 
of  ±1  mv  in  65  /isec.  over  the  tem¬ 
perature  range  of  —55  C  to  -|-70  C. 
Available  for  3-decimal  digit  as  well 
as  12-bit  binary  conversion,  the 
M4  is  designed  to  meet  the  condi¬ 
tions  required  of  MIL-E;5400B  and 
MIL-E-005272.  Packaging  con¬ 
forms  to  MIL-T-19600  (AER). 
CIRaE  456  ON  READER  SERVICE  CARD 

Silicon  Resistors 
wider  ohmic  range 

Texas  Instruments  Inc.,  Semicon¬ 
ductor-Components  Division,  P.  O. 
Box  312,  Dallas,  Texas,  has  avail¬ 
able  Sensistor  silicon  resistors  with 
values  extending  from  68  ohms  to 
1.8  K  ±  10  percent  tolerance.  Spe¬ 
cial  values  from  62  ohms  to  2  K 
with  tolerances  of  ±  5  percent  and 
10  percent  are  also  available.  By 
extending  ohmic  range  TI  has  in¬ 
creased  the  capability  of  this  low 
cost,  lightweight  device  to  meet  the 
urgent  need  for  temperature-stable 
circuitry.  Units  are  available  in 
three  types:  TM  1  and  TM  J  axial 


NEW!.. 
CONVERTS 
AC  to  DC 
LINEARLY 

from  1  mv  to  1000 v 

Accuracy  of  convarslon 
la  BETTER  THAN  0.25% 
for  fraquanclaa  50  cps  to  10 


BALLANTINE’S  LINEAR  AC  to  DC  CONVERTER 

Model  710 

The  Model  710  Linear  AC  to  DC  Converter  converts  an  AC  voltage 
to  a  DC  voltage  which  can  be  measured  with  an  accurate  DC  device 
such  as  Type  K  Potentiometer,  Digital  DC  Voltmeter,  Recorder,  etc. 
With  such  a  combination,  a  wide  range  of  voltages  can  be  measured 
with  up  to  0.25%  accuracy,  which  is  considerably  better  than  accuracies 
of  present-day  vacuum  tube  voltmeters.  Such  a  system  is  more  sensitive, 
covers  a  wider  frequency  and  voltage  range,  and  is  much  more  rugged 
and  foolproof  than  a  laboratory  standard  instrument  of  comparable  ac¬ 
curacy.  It  is  also  adaptable  for  use  by  untrained  personnel  and  on  pro¬ 
duction  lines. 

The  instrument  covers  an  input  voltage  range  of  1  mv  to  1000  volts 
which  is  divided  into  six  decade  ranges.  For  every  decade  range  the  DC 
output  varies  from  0.1  volt  to  1  volt.  The  input  imjiedance  of  the  con¬ 
verter  has  a  resistive  component  of  2  megohms  shunted  by  15  pf  to 
25  pf,  depending  on  the  range. 

The  output  of  the  Model  710  Converter  is  a  linear  function  of  the  input 
voltage  within  each  decade.  A  small  error  may  exist  in  the  decading  of 
the  input  attenuator  or  in  the  frequency  response  of  the  amplifier.  This 
error  does  not  exceed  diO.25%  over  a  frequency  range  of  50  cps  to 
10  KC  and  ±0.5%  over  a  range  of  30  cps  to  50  KC.  The  upper 
frequency  limit  of  the  instrument  is  250  KC,  at  which  point  the  accuracy 
is  ±1%. 

The  DC  output  of  the  converter  is  single  ended  and  has  a  maximum 
output  emf  of  1  volt  with  a  source  impedance  of  approximately  10,000 
ohms.  The  instrument  is  the  average  responding  type  for  distortions  as 
much  as  30%,  but  is  calibrated  in  RMS  of  a  sinewave. 

Also  availabl*  In  10  Inch  ralay  raok  aa  Modal  710  0/2  Pric*  $4SS 
Write  for  brochura  giving  many  mora  dateila 
sinca  laaa  • 

|gl  BALUNTINE  LABORATORIES  ik. 

Boonton,  Ngw  Jgrs^y 

CHECK  WITH  tAUANTINC  FIRST  FOR  UBORATORV  AC  VACUUM  TUBE  VOLTMETERS.  RECAROIESS  OF  YOUR  REQUIREMENTS  FOR 
AMniTUOE,  FREQUENCY,  OR  WAVEFORM.  WE  HAVE  A  LARGE  UNE,  WITH  AOOITIOHS  EACH  YEAR.  ALSO  AC  DC  AND  DC/AC 
INVERTERS.  CALIBRATORS.  CALIBRATED  WIDE  BAND  AF  AMFLIFIER,  DIRECT-READING  CAPACITANCE  METER,  OTHER  ACCESSORIES 
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FOUND: 

transistor 


a  way  to  reduce 
inspection  costs 
50%  or  more 


Dfl  —  Cleveland's  Automatic  Transistor  Test  Set 
eliminates  manual  inspection.  Promised:  a  major 
reduction  in  manufacturing  cost 

•  Automatically  tests,  rejects  and  classifies  at  2400 
units/hr.  maximum  rate. 

•  Performs  as  many  as  38  tests— all  required  parameters. 

•  Master  card  programming  permits  instant  set-up  for 
every  transistor  type. 

•  Unitized  design  provides  optimum  flexibility  to  meet 
present  and  future  requirements. 

•  Design  concept  is  applicable  to  diodes,  capacitors, 
resistors. 

Name  yoiir  parameters,  and  the  unit  performs  all  tests 
automatically-orientation,  short  circuits,  IS  d-c  tests,  21  a-c 
tests  and  4  optional  environmental  tests. 

Tests  at  each  of  14  stations  can  be  programmed  separately, 
and  in  correct  relation  to  each  other.  Then,  master  cards  can 
be  used  to  program  complete  inspection  and  sorting  of  every 
transistor  type  you  make.  Ail  tests  are  self-checking.  Stations 
are  unitized,  permitting  easy  modifications,  additions  or  dele¬ 
tions.  The  entire  unit  should  amortize  within  six  months. 

Write  for  product  bulletin.  Firm  prices  and  delivery  will 
be  quoted  on  request.  (The  Transistor  Test  Set  is  an  example 
of  Dfl’s  ability  to  solve  a  complicated  automation  problem. 
Tell  us  about  your  problem.) 


lead  molded  units,  and  the  TC  i  in 
the  standard  JEDEC  TO-5  round 
welded  case.  The  devices  now  have 
wider  application  in  amplifiers, 
power  supplies,  servos*  telemeter¬ 
ing,  magnetic  amplifiers,  computer 
switching,  thermometry — and  also 
for  bias  stabilization  in  a-c  coupled 
stages  and  first  stage  of  d-c  am¬ 
plifiers. 

CIRCLE  457  ON  READER  SERVKE  CARD 


Cable  Fault  Finder 
3-percent  accuracy 


SmITH-FlORENCE,  TNC.,  4228-23rd 
Ave.  West,  Seattle  99,  Wash.  Model 
722  presents  a  new  approach  to  the 
solving  of  cable  fault-problems.  Us¬ 
ing  the  radar  principle  obsoletes  the 
use  of  resistance  and  capacitance 
computation  to  locate  faults.  By 
measuring  elapsed  time  between  a 
transmitted  pulse  and  any  resulting 
reflections,  it  quickly  and  accurately 
locates  shorts,  opens,  mismatches 
or  intermittents  in  coaxial  or  mul¬ 
tiple  conductor  cables  from  10  to 
200  ft  long.  A  crt  is  utilized  to  dis¬ 
play  a  convenient  picture  of  the 
cable  being  tested.  Faults  appear 
as  deflections  along  the  horizontal 
trace  across  the  screen. 

CIRCLE  458  ON  READER  SERVICE  CARD 

Power  Transistor 
military-type 

Bendix  Aviation  Corp.,  201  West- 
wood  Ave.,  Long  Branch,  N.  J.  The 
2N1011  germanium  pnp  power 
transistor  is  designed  to  meet  spec¬ 
ification  MIL-T-19500/67  (Sig.  C). 
Maximum  collector-emitter  voltage 
I  rating  is  70  v  and  collector  current 
rating  is  5  amperes.  Unit  will  read¬ 
ily  dissipate  35  w  at  25  C  and  10  w 
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at  75  C.  High  current  switching, 
audio  amplification,  small  motor 
and  servo  drivers  are  typical  appli¬ 
cations  to  regulators,  power  supply 
and  oscillator  circuits.  These  tran¬ 
sistors  feature  welded  construction 
with  a  vacuum-tight  seal  to  assure 
long  life  and  stable  operation. 

CIRCLE  459  ON  READER  SERVICE  CARD 


GOES  THE  LIMIT 
TO  GUARANTEE 
THE  BEST  TERMINAL 


LVDT  Transducer 
miniature  device 

Pacific  Electrokinetics,  329  S. 
Vermont  Ave.,  Glendora,  Calif.  New 
LVDT  transducer  with  extreme 
sensitivity  and  large  output  for 
small  linear  movement  has  been  de¬ 
veloped  for  computers,  pressure 
sensing  devices,  laboratory  and 
atomic-nuclear  instruments,  also 
missile,  aircraft,  ground  support 
and  industrial  applications.  Model 
N-329  has  an  input  voltage  of  26 
V  a-c  at  400  cps  with  a  sensitivity 
of  60/mv/0.001  in.  with  a  non¬ 
linearity  of  0.1  percent  over  a 
range  of  ±0.010  in.  Length  of  the 
housing  is  1  in.  with  a  diameter  of 
3  in.  Probe  is  provided  with  exten¬ 
sions  for  linkage  at  both  ends. 
Operating  range  is  — 65F  to  +220 
F. 
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Delay  Lines 

lumped  constant 

Valor  Instruments,  Inc.,  13214 
Crenshaw,  Gardena,  Calif.  Five 
lumped  constant  delay  lines  with 
delays  of  0.1,  0.25,  0.5,  1.0  and  1.1 
/isec  are  available  in  kit  123.  Each 
has  a  4  to  1  delay  to  rise  time  ratio 
and  is  molded  in  a  0.4  in.  by  1.5  in. 
hermetically  sealed  brass  tube  with 


Over  1000 
types  of  Teflon 
terminals 

The  widest  choice  in  the 
industry-one  for  every 
known  application.  Plus, 
an  outstanding,  fast  de¬ 
sign  and  sampling  service 
for  every  new  application. 


Made  to  the 
most  rigid 
tolerance 

Every  "Press-Fit”  terminal 
is  made  to  pre-determined 
tolerances  engineered  to  do 
the  job  right,  every  time. 
Saves  time,  trouble  and  re¬ 
jects  in  assembly  operation. 


With  proper, 
available 
assembly  tools 

Punch  and  dies  for  large 
runs,  special  2-step  drills  for 
small-run  chassis  prepara¬ 
tion,  and  insertion  tools  for 
fast,  accurate  terminal  in¬ 
stallation. 


rnLuOTli  teflon  terminals 

The  Complete  Terminal  System  Concept 

You  buy  more  than  a  piece  of  hardware  when  you  specify  “Press-Fit”  ter¬ 
minals— you  buy  a  complete  service  that  assures  you  the  best  terminal 
installed.  Sealectro  customer  service  in  engineering,  and  delivery  is  the 
best  in  the  industry. 

Visit  Sealectro  Booth  2922  at  tJlS  Show 


CORPORATION 


139  HOYT  STREET  •  MAMARONECK,  N.  Y. 


TEFLON  TERMINALS  RF  CONNECTORS 


Brltiifi  Branch,  S«<H*ctro  CorporolkMi, 
Harshom  Foctory  Estoi*.  Lyon  Rood. 
Wal  lon-on-ThoRMi, 

Surray^  EneloncL 
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Now,  for  the  first  time  you  can  obtain 
precision  drive  units  complete  in  one 
package.  ALI  Drives  save  time,  trouble 
and  money — eliminate  the  need  of  pro¬ 
curing  and  assembling  separate  indi^- 
tors,  dials,  knobs,  gears,  etc.  And,  with 
ALI  Precision  Drive  Units  you  know 
you  have  a  unit  that  will  do  the  required 
job  without  a  possibility  of  error.  Use 
them  with  rotary  components  such  as 
resolvers,  syncros,  potentiometers,  in¬ 
ductors,  capacitors,  tuning  coils,  etc. 


Accvracy  1  min.  of  ore 

A  worm  gear,  shaft  positioner  for  accu¬ 
rate  rep>eatabie  positioning  and  indicat¬ 
ing.  Features:  no  backlash,  compact 
design,  long  life,  rugged  construction. 
Mechanism  utilizes  a  180-1  ratio  allow¬ 
ing  direct  dial  readings  of  1  minute  of 
arc.  Has  hairline  indicator,  large  en¬ 
graved  dials. 


^OMPLtrg 

■  ^selves' 


TYPE  DSD-2 

DUAL  SPEED  DRIVE  .  .  . 

AcewrKy  (  mint,  of  arc 

A  precision  gear  reducer  for  highly-accurate 
repeatable  positioning  and  indicating.  Inner 
dial  for  coarse  positioning,  outer  dial  for  fine 
positioning  plus  in-line  input  and  output 
shafts  and  the  availability  of  a  wide  range  of 
ratios  through  72-1.  No  backlash. 


a  fused  tin  plate  finish.  Designed 
for  transistor  and  p-c  applications, 
they  have  attenuations  ranging 
from  1  percent  to  3  percent.  The 
low  insertion  loss  is  obtained  by 
using  miniature  toroidal  inductors, 
which  enable  relatively  large  values 
of  inductance  to  be  achieved  with 
an  extremely  low  d-c  resistance  and 
high  Q.  Price  is  $97.50. 
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Power  Relay 
for  h-v  switching 


Line  Electric  Co.,  271  South  Sixth 
St.,  Newark  3,  N.  J.  Series  ST 
power  relay  is  ideally  suited  for 
starting  motors  up  to  1  h-p,  elevator 
controls,  and  many  other  applica¬ 
tions  requiring  high  current  or  high 
voltage  switching  with  a  maximum 
in  dependability.  It  is  presently 
available  in  dpdt  models  only,  and 
features  one  piece  molded  base  con¬ 
struction  coupled  with  shielded 
screw  type  electrical  connections. 
Contact  rating  is  15  amperes  rated 
at  115/60.  Available  voltages  range 
from  6  V  d-c  to  110  v  d-c  and  all 
standard  a-c  voltages  up  to  440  v 
a-c.  Contact  material  is  gold  flashed 


An  economical  precision  gear  reducer  for 
positioning  and  indicating.  Features:  no 
backlash,  in-line  input  and  output  shafts, 
compact  design.  Like  Type  DSD-2,  it  has 
inner  dial  for  coarse  positioning,  outer  dial 
for  fine  positioning. 


Subsidiary  of  Tachnolo(y  Instrumont  Carp. 
517  MAIN  STREET.  AOCN.  MASS. 
COLONIAL  3-7756 

Visit  us  at  Booth  3840-42  I.R.E.  Show 
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fine  silver,  A  in.  in  diameter. 
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Power  Supplies 
transistorized 


Quan-Tech  Laboratories,  60  Par- 
sippany  Blvd.,  Boonton,  N.  J.,  an¬ 
nounces  the  120  series  power  sup¬ 
plies.  Regulation  is  ±0.01  percent 
or  ±  3  mv  from  no  load  to  full  load 
or  from  105  v  to  125  v  line.  Ripple 


CARD 


4  I 


CAN 

YOU 


measure 

JUNCTION 

thermal 

IMPEDANCE 

reproducibly 


TEST 

CONTROLLED 

rectifiers 

dynamically 


r: 


generate 
ONE  5000  AMP. 

SINUSOIDAL 

PULSE 


EVALUATE 
A  500  AMP. 

rectifier 

at  1500  VOLTS 


...We  Can! 


BRING  YOUR 
DIODES  AND 


HEAT  SINKS  TO 


BOOTH  #3006 

WALLSON 


ASSOCIATES, INC. 

912-914  Westfield  Ave.,  Elizabeth,  N.  J. 
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is  less  than  500  mv.  rms.  All-elec¬ 
tronic  circuitry  protects  each  of 
the  four  presently  available  units 
from  overload  or  short  circuit,  and 
recovery  is  immediate  when  the 
fault  is  removed.  The  same  cir¬ 
cuitry  automatically  limits  the  dis¬ 
sipation  in  the  transistors  to  a  safe 
value.  The  four  units  have  distinct 
but  overlapping  output  voltage  and 
current  ranges — from  0.1  to  50v  d-c, 
and  0  to  5  amperes.  Prices  range 
from  $475  to  $645. 
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Pulse  Generator 
variable  frequency 

Abacus,  Inc.,  3040  Overland  Ave., 
Los  Angeles  34,  Calif.  These  plug¬ 
in  modules  operate  either  as  free- 
running  or  one-shot  multivibrators. 
Combinations  of  generators  can  be 
formed  to  produce  arbitrary  pulse 
trains  with  variable  pulse  widths 
and  variable  frequencies.  They  pro¬ 
vide  the  two-phase  clocks  for 
Abacus  Sheffer  stroke  digital 
modules  and  can  be  used  in  a  variety 
of  other  applications.  Frequency  is 
adjustable  from  1  Kc  to  100  Kc. 
Pulse  widths  are  independently 
variable  from  4  fisec  to  100  /isec. 
Rise  time  is  0.5  fisec  or  less.  Output 
current  is  75  ma  for  7  v  output- 
pulse  amplitude.  Each  output  drives 
over  100  Abacus  stroke  gates. 
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Power  Supplies 
low  voltage  line 

Power  Sources,  Inc.,  Burlington, 
Mass.  A  low  voltage  line  of  tran¬ 
sistor-regulated  power  supplies  con¬ 
sists  of  three  models  (PS4305, 
PS4315  and  PS4330)  with  current 
ranges  of  0-5,  0-15  and  0-30  am¬ 
peres  respectively.  Voltage  range 


'---j 


oT 


Simplified  A.C. 

Transfer  Standard  ^ 

Cooxipl  Design  tor 
Brood  Frequency  Response 
and  lose  of  Operotion 


L- 


THERMAL  TRANSFER 
VOLTMETER 

RANGE  .5  volts  to  1200 
volts  three  decade  range 
multiplier. 

NULL  SENSITIVITY 
.04%/C.M.  L  &  N  Type 
2430A  Galvo  Provided 


Model  TV  1 


THERMO-COUPLE  TEMPERATURE  MEASUREMENT 

The  Thermo  Couple  Potentiometer  is  calibrated 
in  percent  of  A.C.  Input  voltage.  Calibration  on 
2  decades  switches  and  10  turn  pot.  This  allows 
operator  to  read  frequency  response  in  percent 
without  D.C.  transfer.  Zener  regulated  supplies 
eliminate  battery  drift. 


I 


FREQUENCY  RESPONSE 


.5  to  290  volts  .02%  to  50 
KC  300  to  1 200  volts  .02% 
to  10  KC  Calibration  cur¬ 
ves  provided  to  5  mega¬ 
cycles  with  accuracy  of 
0.1%. 


THERMO-COUPLE 
0.  C.  Reversal  Error  less  than 
.027o.  Couples  plug  in  replac- 
able  $40.00.  Couple  operated 
in  thermally  balanced  bridge 
to  eliminate  temperature  drift. 

D.  C.  TRANSFER 
Transfer  measurement  is  made 
to  a  calibrated  D.  C.  supply  of 
the  same  voltage  as  the  un¬ 
known  A.  C.  being  measured. 

This  eliminates  ratio  errors  in 
the  high  frequency  multiplier 
resistors. 

for  complete  information. 

US  in  Booth  No.  3814  at  the  IRE  SHOW,  or  at  main  ex 
hibit  in  St.  Moritz  Hotel. 


INSTRUMENT 

LABORATORIES 
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THE  STANDARD  ELECTRIC 
TIME  COMPANY 

89  LOGAN  STREET.  SPRINGFIELD,  MASSACHUSETTS 


of  all  three  is  6-36  v  d-c.  Output 
voltage  is  selectable  by  a  control 
on  the  front  panel.  Ripple  and  noise 
level  at  the  output  is  less  than  1 
mv.  Regulation  is  provided  to  main¬ 
tain  output  voltage  within  0.025 
percent  for  10  percent  line  changes 
and  load  changes  of  from  zero  to 
full  load.  All  models  are  fully  short- 
circuit  protected. 
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Current  Limiter 
solid  state 

Microlectron,  Inc.,  P.  O.  Box 
24174,  Los  Angeles  24,  Calif.  Solid 
state  current  limiter  was  designed 
for  use  in  all  types  of  electronic  cir¬ 
cuits,  especially  where  the  ultimate 
in  protection  is  required.  It  is  said 
to  act  300  to  400  percent  faster  than 
does  any  related  device.  It  is  a  one- 
shot  device  which  will  fire  in  less 
than  1  msec  at  316  percent  rated 
value  or  t*®  sec  at  150  percent  rated 
value.  The  current  limiter  is  avail¬ 
able  in  ratings  from  A  ampere  to  5 
amperes  in  2  configurations;  Model 
100 — \  in.  by  1  in.,  to  fit  a  standard 
fuse  holder;  model  200 — 4  in.  by 
J  in.  by  A  in.,  pigtail  type  for 
printed  circuits. 
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A  specially  developed  Standard  baton 
timer,  M^th  pins  which  can  be  positioned  as 
desired,  actuates  audible  signals  to  assure 
proper  manual  operation  of  critical  equipment 


\  What’s  your  need  in  special  timers?  Precise  process 
\  I  timing— as  on  this  Farrel-Birmingham  Banbury® 

y  mixer?  Or  accurate  test  timing  (to  tolerances  of 
±  .001  second)— as  with  numerous  electronics 
and  missile  manufacturers? 

Whatever  the  application,  STANDARD  stands 
ready  to  develop  the  exact  elapsed  time  indicator 
^  to  meet  the  most  stringent  requirements. 

A  Inquire  today. 


Transistor  Amplifier 
subminiature 

Taber  Instrument  Corp.,  107 
Goundry  St.,  North  Tonawanda, 
N.  Y.  Subminiature  transistor  am¬ 
plifier  for  servo,  audio  and  pulse 
applications  is  a  moderate  tempera¬ 
ture,  medium  gain  voltage  amplifier 


Request  Catalog 
No.  198A  covering 
the  full  line  of 
STANDARD  Precision 
Timers . . .  portable 
or  panel  mounted. 
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for  severe  vibration  conditions. 
Features  are  small  size  and  gain 
stability  over  a  range  of  operating 
temperatures  from  —  50  C  to  + 
50  C.  Built-in  current  limiting  de¬ 
vices  make  “runaway”  impossible 
and  the  unit  cannot  be  damaged  by 
short  circuited  output  or  by  revers¬ 
ing  the  power  supply.  Open  loop 
gain  is  over  40  db  and  closed  loop 
gain  is  10  db  to  26  db.  Amplifier  is 
enclosed  in  a  stainless  steel  case  and 
has  a  vibration  specification  of  400 
g’s  at  2  Kc  without  microphonic 
noise. 
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AXjMAX  3 


iase  or  3  Maefs 


AXiMAX  2 


FSn  sizS  on!y  2"  dia.  X  IVS'  and  WBighs  4Vi 
ounces.  115 


or  200  VAC,  400  Cf§J  pnaSf 


Ofi3  Ph535e.  Meets  military  spec'ricjtions. 


Compact  Relay 
general  purpose 

F.  A.  SCHERMA  Mfg.  Co.,  Inc.,  424 
Broome  St.,  New  York  13,  N.  Y. 
This  unit  originally  designed  for 
antenna  switching  in  the  200  Me 
range,  can  be  used  very  efficiently 
as  a  general  purpose  relay.  It  uses 
a  one  piece  molded  block  for  contact 
mounting.  It  is  available  with  silver 
contacts  (rated  at  5  amperes)  or 
palladium  contacts  (rated  at  3  am¬ 
peres).  Other  contact  materials  for 
special  applications  are  available  on 
special  order.  Contacts  are  so  spaced 
as  to  achieve  low  crosstalk.  The 
relays  are  designed  to  operate  con¬ 
tinuously  at  any  ambient  tempera¬ 
ture  from  —30  C  to  -f-100  C. 
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Dimensiont 


1 X  1  Vi*,  weight  only  4 
ounces.  Choice  of  motors  from 


116  or  200  VAC.  400  CPS.  1 
Phase  Of  3  Phase.  Meets 


applicable  military  specs. 


VOLUME  CFM 


400  CPS  FANS 


for  fpa^imum  cooling  in  minimum  space 


Modulator  Pulser 
command  type 

Alto  Scientific  Co.,  Inc.,  855 
Commercial  St.,  Palo  Alto,  Calif. 
Model  P-31  command  modulator 
pulser  contains  four  separate  phas 


Write  for  detailed  literature  to 


ROTRON  mfg.  co.,  inc. 

O  WOODSTOCK,  NEW  YORK 

In  Canada:  The  Hoover  Co..  Ltd.,  Hamilton,  Ont 
VISIT  us  AT  IRE  SHOW  BOOTHS  2830-2832 
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PREMIER 

METAL  PRODUCTS  CO. 

337  MANIOA  ST.,  NEW  YORK  59,  N.  Y. 


shift  oscillators  (with  plug-in  fre¬ 
quency  control  netTvorks)  covering 
the  approximate  frequency  range 
of  50  to  1,000  cps.  A  set  of  front 
panel  push  buttons  simultaneously 
selects  any  two  oscillators.  The  two 
selected  channels  are  fed  to  a  pas¬ 
sive  adder  circuit  and  thence  to  a 
cathode  follower  stage.  Unit  also 
contains  a  prf  generator  in  the 
range  of  200-2000  groups/sec  and 
delivers  a  complex  three  pulse  out¬ 
put  train,  in  which  each  pulse  can 
be  varied  in  time  from  10  /xsec  to 
100  fisec.  One  of  the  three  pulses  is 
delay  modulated  between  0  and  ± 
10  fisec  from  the  nominal  value  by 
the  added  frequency  output  of  two 
selected  phase  shift  oscillators. 
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See  our 

Booth  #4204-6 
IRE  SHOW 
NEW  YORK 


Measure  A.C.  Ratios 
From  -0.011111 
To  +1.11111. ..with 
accuracy  to  1  ppm 


With  any  of  North  Atlantic's 
RB500  Ratio  Boxes  you  can  now 
measure  voltage  ratios  about  zero 
and  unity— without  disrupting  test 
set-ups. 

And— a  complete  range  of  models 
from  low  cost  high-precision  types 
to  ultra-accurate  ratio  standards 

—  in  portable,  bench,  rack  mount, 
binary  and  automatic  stepping 
designs  — lets  you  match  the 
model  to  the  job. 

For  example,  characteristics  cov¬ 
ered  by  the  RB5(X)  Series  include: 

Frequency:  25  cps  to  10  kc. 
Accuracy:  10  ppm  to  1.0  ppm 
Input  voltage:  0.35f  to  l.Of 
Input  impedance:  60  k  to 
1  megohm 

Effective  series  impedance: 

9  ohms  to  0.5  ohms 
Long  life,  heavy  duty  switches 

Name  your  ratio  measurement 
and  its  probable  there's  a  North 
Atlantic  Ratio  Box  to  meet  them 

—  precisely.  Write  for  complete 
data  in  Bulletin  11G 


PEEM-O-RAK 

BALL-CORNERED 

MODULAR 

TRANSMITTER 


Delay  Lines 

distributed  constant 

Gray  &  Kuhn,  a  division  of  IMG 
Magnetics  Corp.,  Westbury,  N.  Y., 
announces  distributed  constant  de¬ 
lay  lines  designed  for  maximum 
delay/rise  time  ratio.  They  operate 
over  a  temperature  range  of  —55  C 
to  +105  C;  temperature  stability  is 
0.015  percent  per  deg  C  delay;  1,000 
ohms  impedance  10  percent;  at¬ 
tenuation  20  percent  maximum; 
distortion  within  =  10  percent. 
Hermetically  sealed  in  a  drawn  steel 
casing,  each  unit  consists  of  six 
ceramic  rods,  coated  with  a  silver 
capacitive  element. 
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22  "  and  25Vi"  DEEP  FOR 
STANDARD  19"  RACK  PANELS 

Designed  for  MULTIPLE  INSTALLA¬ 
TIONS  and  for  use  with  PREM-O-RAK 
CONSOLE  SYSTEMS. 


RIGIDLY  CONSTRUCTED  •  Frame  made 
of  14  gauge  steel  •  Panel  Mounting 
Angles  3/16"  thick  •  End  Panels  and 
Doors  made  of  16  gauge  steel. 


One  of  the  unlimited 
variety  of  arrangements 

Lmade  possible  with 
standard,  flexible 
Prem-O-Rak  units 


CONTACT  YOUR 
DISTRIBUTOR 
or  SEND  FOR 
FOLDER  S-160A 


Also  from  North  Atlantic 
...a  complete  line  of 
complex  voltage  ratio- 
meters...  ratio  test  sets . . . 
phase  angle  voltmeters 


Precision  Switch 
up  to  5  poles 

Clarostat  Mfg.  Co.,  Inc.,  Dover, 
N.  H.  Series  Bj  ofiers  any  switch¬ 
ing  mode  from  one  poIe/10  posi- 


XTORTK  ATLANTIC 
industries,  ine. 

•OS  Main  Straat,  Waatkury,  MUY. 
EDfawood4-im 


Z  .  ^  WESTERN  SALES  OFFICE: 

I  V  1485  Boyshore  Blvd.,  Son  Francisco,  Col. 
mL ^  EXPORT  DEPARTMENT:  EMEC 

127  Croce  Street,  Plotnview,  N.  Y. 
IN  CANADA:  PREMIER  METAL  HOUSINGS,  Ltd.. 

5810  Smort  Avenue,  Montreol 


$••  us  at  I.R.E.— Booth  3833 
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tions  to  five  pole/2  positions.  Switch 
is  i  in.  in  diameter,  with  a  body  i 
in.  deep.  Terminals  are  of  the 
solder  lug  type,  finished  to  facilitate 
soldering  and  molded  in  position. 
The  Bj  is  suitable  for  applications 
requiring  precision  and  miniaturi¬ 
zation  such  as  portable  instrumenta¬ 
tion  geophysical  field  equipment, 
aircraft  equipment,  computers,  and 
mobile  communications  equipment. 
Current  carrying  capacity  is  4  am¬ 
peres,  with  a  30  C  temperature  rise. 
Contact  resistance  is  0.005  ohm 
maximum  between  any  pair  of  con¬ 
tacts.  Current  switching  capacity  is 
350  ma,  100  v  d-c,  with  an  inductive 
load  of  2.8  henrys.  Dielectric 
strength  is  1,000  v  rms  for  1  min¬ 
ute  at  sea  level;  insulation  resist¬ 
ance,  10,000  megohms,  minimum. 
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KEMLITE  LABORATORIES 
USES  "LINDE" 

XENON 


Current  Transformer 
for  metering 

Associated  Research,  Inc.,  3777 
W.  Belmont  Ave.,  Chicago  18,  Ill. 
Series  700  line  of  Donut  current 
transformers  are  used  for  extend¬ 
ing  the  range  of  ammeters,  as  well 
as  to  provide  operating  current  for 
relays.  They  are  available  in  ratios 
from  10/5  to  5,000/5,  with  burden 
ratings  of  2.5  to  12.5  Kv. 
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Lighting  the  way  to  safer  aircraft  landings 
is  only  one  of  many  important  uses  for 
Kemlite  Laboratories'  new  xenon-filled 
lamps.  They  are  also  used  in  missile¬ 
tracking,  stroboscopic  equipment,  and  the 
graphic  arts,  producing  light  intensities 
approximating  zenith-position  sunlight! 

Linde  is  a  leading  producer  of  rare 
gases  which  include  xenon,  krypton, 
argon,  and  neon.  These  are  extracted 
through  a  unique  liquefaction  process 
pioneered  by  LiNDE  to  meet  the  most  rigid 
standards  of  purity  for  highly  critical  ap¬ 
plications.  For  example,  Linde  produces 
xenon  of  highest  purity  available,  yet  this 
gas  exists  as  only  one  part  in  12  million 
in  atmosphere! 

LjNDE  was  first  to  produce  many  of  the 
rare  gases  in  wide  use  today.  These  are 
available  in  pure  or  mixed  form.  Mixtures 
can  also  be  supplied  with  the  radio-active 
isotope  Krypfpn-85  as  an  additive. 

For  information,  write  Linde  Company, 
Division  of  Union  Carbide  Corporation, 
Rare  Gases  Dept.  RTl ,  30  East  42nd 
Street,  New  York  17,  N.Y.  In  Canada: 
Linde  Company,  Division  of  Union  Carbide 
Canada  Limited,  Toronto  7. 


Rotary  Shutter 
for  S-band  use 

Microwave  Associates,  Inc.,  Bur¬ 
lington,  Mass.  The  MA-788  rotary 
shutter  is  a  compact,  magnetically 
operated  waveguide  switch  for  use 
in  RG-48/U  S-band  applications 


'  Linde"  and  "Union  Carbide" 
are  registered  trade  marks 
of  Union  Carbide  Corporation. 


UNION 
CARBIDE 
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(2,700-3,100  Me).  Operating  volt¬ 
age  is  20-29  V  d-c.  Current  at  28  v 
is  560  ma  and  coil  resistance  at 
25  C  is  50  ohms.  In  the  normally 
closed  position  the  shutter  provides 
25  db  attenuation  for  reliable 
standby  protection  of  receiver  ele¬ 
ments.  In  the  open  position  inser¬ 
tion  loss  is  0.2  db  maximum  and 
vswr  (open  position)  is  1.0  maxi¬ 
mum.  Shutter  is  designed  to  oper¬ 
ate  under  military  conditions  of 
shock,  vibration  (5  g  at  50  to  500 
cps)  and  temperature  cycle  from 
-40  to  +100  C. 
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ELECTRONIC 

HIGH-VACUUM 

PUMPS 


UlteVac 


THE  KEY  TO  A  TRULY  CLEAN  VACUUM, 
without  fluids  or  other  contaminants,  is  an 
UlteVac  electronic  pump.  Can  operate 
unattended  for  months  or  years  on  a  sealed 
system;  requires  no  traps,  baffles,  or 
refrigerabon.  Maintains  vacuums  of  10~<mm 
Hg  and  below;  power  failure  does  not  harm 
system  since  it  is  sealed  after  UlteVac 
starts.  Serves  as  its  own  vacuum  gauge. 
Operates  in  any  position;  no  hot  filaments, 
no  cooling  water. 


Decade  Counter 
weighs  3^2  oz 

Robotomics,  4624  E.  Garfield,  Phoe¬ 
nix,  Arizona.  Model  1301,  a  150  Kc 
decade  counter,  features  an  efficient 
binary -quinary  cascaded  circuit 
that  employs  only  7  transistors  and 
operates  to  more  than  60  C.  Only  a 
single  supply  voltage  of  +100  v  at 
leas  than  3  w  is  required.  Size  is 
3  9/16  in.  high  by  1  in.  wide  by  31 
in.  deep.  Decade  has  electrical  zero 
reset,  optional  coincidence  output, 
and  plugs  directly  into  a  standard 
10  pin  p-c  connector. 
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FOR  VERTICAL  OR  HORIZONTAL 
MOUNTING  IN  PRINTED 
CIRCUIT  BOARDS 

This  new,  ultra  tiny  Variable  Inductor, 
with  amazing  subminiature  character¬ 
istics,  has  stable  inductance  at  extreme 
temperature  variations  and  high  reli¬ 
ability,  along  with  light-weight  and  min¬ 
iature  size  features. 


ULTEK  CORPORATION,  only  manufacturer 
devoted  exclusively  to  ion  pump  technology, 
offers  stock  pumps  1  to  1000  liters/second 
capacity,  plus  sorption  pumps,  foreline 
traps,  and  SealVac  fittings  which  provide 
easy-connecting  rotatable  flanges.  Ultek 
invites  comparison  of  product,  service,  and 
delivery  time,  on  either  standard  or  modified 
pumps  and  accessories.  Literature  on  re¬ 
quest— specify  application. 


•  INDUCTANCE  RANGE;  0.10  to  4700 mH 

•  INDUCTANCE  ADJUSTABLE:  ±20% 

•  ENVIRONMENTAL:  Encapsulated  in 
epoxy  resin  for  protection  against  cli¬ 
matic  and  mechanical  conditions. 


Contact  ULTEK.  or  its  exclusive 
representative.  Kinney  Mfg.  Div.  of 
The  New  York  Air  Brake  Co.  Sales 
offices  in  major  U.S.  cities. 


WRITE  TODAY 

Free  Descriptive 
Literature  Available 


Booths  43094311  at  I.R.E. 


R-F  Converter 
460-Mc  unit 

Centimeg  Electronics,  312  E.  Im¬ 
perial  Highway,  El  Segundo,  Calif. 
Model  4.6C-10  is  an  r-f  converter 


920-E  Commercial  St.  •  Palo  Alto,  Calif.  •  DA  1-4117 


S50  SpriiigfieM  Ava.,  Bartwiay  tteiglita,  N.  J. 
CRastview  S-MOO 
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Series  327  •  270  I/sec. 

HMHH 

for  operation  in  the  460-470  Me 
band.  Spot  frequencies  in  the  band 
are  converted  to  10.7  Me  which  may 
be  fed  into  standard  f-m  receiver  i-f 
strips  for  demodulation.  Guaran¬ 
teed  specifications  are  50  db  imago 
rejection,  10  db  signal  plus  noise 
to  noise  for  0.5  fiv,  30  percent  modu¬ 
lated  a-m  input,  6  db  noise  figure. 
Unit  features  silver-plated  cavity 
resonators  and  crystal  control.  In¬ 
put  and  output  circuits  are  broad- 
banded  to  accommodate  audio  or 
video  data  up  to  4  Me  or  may  be 
peak-tuned  to  improve  image  rejec¬ 
tion  for  narrow-channel  work. 
Units  are  completely  shielded  to 
comply  with  all  FCC  radiation  re¬ 
quirements.  Price  is  $109.50  less 
power  supply. 
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Potentiometers 
conductive  plastic 

New  England  Instrument  Co., 
1334  Main  St.,  Waltham,  Mass.  Con¬ 
ductive  plastic  potentiometers  mod¬ 
els  78B  (S  in.  o-d)  and  156P  (1  5/16 
in.  o-d )  are  now  available  in  multi¬ 
gang  units  to  a  maximum  of  six 
gangs  per  assembly.  These  are  in¬ 
finite  resolution,  long-life,  low  noise 
units  and  can  be  had  in  servo  or 
bushing  mounts.  Units  have  a  life 
expectancy  of  50,000,000  revolu¬ 
tions.  Standard  units  are  available 
in  100  ohm  to  10  megohm  resistance 
value.  Standard  linearity  is  0.5  per¬ 
cent;  closer  linearities  can  be 
readily  supplied  on  special  order. 
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MM  AMPLITUDE 
RECTILINEAR 
INK  RECORDINGS 


Portable 

two  channel  Meterite 
Model  BSA-250 
»  40  mm  amplitude  • 
Frequency  Response,  DC 
to  120  cps  •  Rectilinear 
recordings  on  economical 
ink  chart  paper  (save 
more  than  $3CKX)  in  2(X) 
operating  hours  over  other 
rectilinear  charts,  running 
at  an  average  chart  speed 
of  50  mm/sec.)  •  Choice 
of  interchangeable  plug-in 
preamplifiers* *  •  Transistorized  driver 
amplifiers  with  individual  power  sup¬ 
plies  •  6  Chart  speeds  .5  to  200 
mm/sec.  •  Event  marker  with  internal 
push  button  control. 


MORE  DATA 


DOLLAR 


Eight  channel  recording  system, 
Model  BSA-850 

•  40  mm  amplitude  •  Frequency  re» 
sponse  DC  to  120  cps  •  Rectilinear 
recordings  on  economical  ink  chart 
paper  (save  more  than  $6(X)0  in  200 
operating  hours  over  other  rectilinear 
charts,  running  at  an  average  chart 
speed  of  50  mm/sec.)  •  Choice  of 
interchangeable  plug-in  preamplifiers* 

•  Transistorized  driver  amplifiers  with 
individual  power  supplies  *18  speeds 
push  button  controls  .5  cm/hr  to  2(X) 
mm /sec. 

•  PREAMPLIFIERS  _  All  Massa  Re- 
cording  Systems  are  designed  to 
accept  a  wide  choice  of  plug-in 
Preamplifiers  to  satisfy  every  record¬ 
ing  requirement. 


ACTUAL 

REPRODUCTION 
ON  40  MM 
CHART  PAPER 


Electronic  Counter 
transistorized 

Epsco,  Inc.,  Equipment  Division, 
275  Massachusetts  Ave.,  Cam¬ 
bridge,  Mass.  Model  MFM-831 
megacycle  universal  timer-counter 


Other  MASSA  Products 

RECORDING  SYSTEAAS 
ACCEIEROAAETERS 
AAICROPHONES 
HYDROPHONES 

Transducers 


IRE  SHOW 
Beotli  Not. 
3609  to 
3611 


E  k-«CT«0»NiiC».  Itsic. 
6  FOTTLER  ROAD 
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NEW  MIDGET 
CHAIN  NOSE! 


Specially  designed  for  deli¬ 
cate  electronic  subminia¬ 
ture  assembly,  this  new 
Utica  plier  is  the  first  tool 
of  its  size  and  kind.  Devel¬ 
oped  at  the  request  of 
professionals  in  the  elec¬ 
tronic  industry,  it’s  a  pre¬ 
cision  instrument  offering 
the  thinnest  nose  possible 
consistent  with  good  tool 
design.  Strong,  well  bal¬ 
anced,  finely  finished,  it's 
available  in  4',  4*/^'  and 
5'  sizes.  Call  your  Utica 
distributor  or  write  for 
complete  information. 

Utica  Drop  Forge  &  Tool 
Division,  Keisey-Hayes 
Company,  Utica  4,  N.  Y. 


tools  the  experts  use! 


is  an  all-transistor,  militarized, 
hig-h-speed  frequency  and  time-in¬ 
terval  instrument.  It  uses  a  count¬ 
down  base  requiring  no  adjustment. 
An  over-regulated  crystal  reference 
provides  accuracy  to  better  than 
±1  part  per  million  ±1  count.  Fre¬ 
quency  range  is  10  cps  to  1  Me. 
Timer  range  is  3  ftsec  to  1  msec. 
Data  output  is  6  decimal  digits  of 
8-4-2-!  parallel  binary-decimal  code. 
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Time  Code  Generators 
all  solid-state 


Electronic  Engineering  Co.  of 
California,  1601  E.  Chestnut  Ave., 

Santa  Ana,  Calif.  Two  all  solid- 
state  circuit  time  code  generators 
having  an  accuracy  and  stability 
equal  to  a  secondary  standard  are 
designed  for  field  instrumentation 
timing  .systems  or  for  lab  use.  Out¬ 
puts  are  suitable  for  recording  on 
oscillographs,  strip  chart  recorders, 
magnetic  tape,  or  as  drivers  for 
neon  flash  lamps.  Time-of-day  code 
(24-hr  recycling)  and  eight  pulse 
rates  are  produced.  A  serial  binary 
code  is  supplied  as  a  d-c  level  shift 
and  a-m  carrier.  The  ZA-801  is  a 
binary-coded  decimal  readout  unit 
and  the  ZA-802  is  a  straight  binary 
readout  unit.  Accuracy  is  three 
parts  in  10'  per  day  or  equivalent 
to  1  sec  per  month. 
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Capacitor 

metallized-paper 

Aerovox  Corp.,  New  Bedford,  Mass. 
Type  P8292ZN  capacitors  feature 
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Polycap  plastic  case  construction 
and  a  hiarh  temperature  solid  im- 
pregnant.  Excellent  humidity  re¬ 
sistance  and  improved  insulation 
resistance  characteristics  are  of¬ 
fered  in  these  miniature  capacitors. 
Units  are  completely  free  of  any 
wax  coating  for  improved  appear¬ 
ance  and  ease  of  handling  in  man¬ 
ual  and  automatic  assemblies.  They 
are  available  in  a  complete  range  of 
sizes,  voltages  and  capacitances  for 
all  applications. 
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Limit  Switch 
double  duty 

Micro  Switch,  a  division  of  Min¬ 
neapolis-Honey  well  Regulator  Co., 
Freeport,  Ill.,  announces  a  plug-in 
limit  switch  that  does  double  duty. 
This  capability  can  result  in  sav¬ 
ings  of  time,  space  and  wiring,  and 
can  also  simplify  actuating  systems. 
Catalog  301  LSI  switch  actually  con¬ 
tains  two  2-circuit  double-break 
switches  which  can  control  four 
isolated  circuits.  The  roller  lever 
actuator,  when  moved  to  the  left, 
oj)erates  one  of  these  basic  switches, 
and  when  moved  to  the  right,  op¬ 
erates  the  other.  Operating  charac¬ 
teristics  are  the  same  in  either 
direction.  The  basic  switches  and 
terminals  are  mounted  in  rugged 
diecast  aluminum  housings. 
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STEREOZOOM* 
MICROSCOPES 
I  BY  BAUSCH  &  LOMB! 

Breaking  all  sales  records!  Just  try  one  in  a 
free  shop  demonstration  and  you’ll  soon  see 
W  why . . .  they’re  the  newest  step  forward  to 
faster  and  easier  3D  work. 


EXCLUSIVE  NEW  OPTICS! 


StereoZoom... continuously  variable  pow¬ 
er!  Just  a  turn  of  the  knob  gives  an  infinite 
choice  of  magnifications  throughout  the  whole 
stereo  range ...  to  120x  on  some  models. 


EXCLUSIVE  NEW  POWER  POD  DESIGN  I 

tA  wholly  enclosed  optical  system  in  a  single 
unit.  Keeps  out  dust  and  dirt;  eliminates  old 
fashioned  nosepieces,  annoying  image  jump 
and  blackout.  New  versatility,  too!  Your 
choice  of  Stereo2^oom  or  fixed  power  in  a 
Power  Pod  that  interchanges  among  any  of 
five  basic  stands. 

NEW  LOW  PRICE!  About  lower  than  previous  line. 


’Trademark,  BauKh  A  Lomb  Optical  Co. 


I  BAUSCH  A  LOMB  OPTICAL  CO. 

I  61403  BauKh  St.,  Rochester  2,  N.  Y 


□  Seod  M  new  BAL  ScereoZooffl  Catalog  D«l$. 

□  Schedule  a  demooscratioo  at  my  cooTenieoce. 


BAUSCH  &  LOMB 


Nsmt,  TtSie 

Compmmy . 

Addfu . 


Zoo#..,..... 


4 

1 


/ 


HOSKINS  Cliromel-Il 

A  modified  80-20  type  nickel-chromium  alloy 
possessing  optimum  uniformity  of  all  physical 
properties  required  for  close  tolerance  electronic 
control  applications.  Possesses  electrical  resistivity  of  800  ohms/cmf 
at  20®C.  and  a  low  temperature  coefiScient  controlled  within  0  ±  10 
ppm/°C.  Performance  characteristics  include  remarkably  low  noise 
level  plus  exceptional  linearity  and  stability  £rom  —65°  to  -1-150°  C. 

HOSKINS  Alloy  815-11 

A  lower  density,  higher  resistivity  iron-chromium- 
aluminum  composition  that  gives  you  14%  more 
ohms  per  pound  than  nickel-chromium  resistor 
alloys.  It  possesses  high  strength,  good  ductility,  excellent  resistance 
to  wear  and  corrosion.  Specific  resistance  is  815  ohms/cmf  at  20°C. 
and  temperature  coefficient  is  inherently  controlled  within  0  d:  10 
ppm/°C.  over  the  range  from  —65°  to  -1-150°C. 

If  you  moke  potentiometers  or  precision  wire  wound  resistors,  these 
alloys  are  right  for  you — right  for  your  customers,  too.  Complete 
technical  data — the  most  comprehensive  ever  offered — are  available 
upon  request,  as  are  sample  spools  of  both  alloys  taken  from 
current  production  material.  Send  for  them  today! 

HOSKIKS  MANUFACTURING  COMPANY 

4451  Lawton  Avenue  •  Detroit  8.  Michigan 

Custom-Quality  reihtanee,  resistor  and  thermo-electric  alloys  since  1908 


silver-zinc  primary  battery  that 
can  deliver  approximately  6,000  w 
merely  seconds  after  activation. 
The  Silvercel  P-1517  consists  of  18 
cells  of  20-ampere-'hr  nominal  ca¬ 
pacity.  It  weighs  only  20  lb  and 
is  500  cu  in.  overall.  This  one-shot 
power  pack  is  capable  of  an  output 
of  35.8  watt-hr  per  lb  and  1.75 
watt-hr  per  cu  in.  It  can  be  acti¬ 
vated  and  readied  to  meet  specifi¬ 
cation  voltages  in  2  sec,  and  can  be 
discharged  at  rates  ranging  from 
25  amperes  (at  27  v  nominal  for  60 
minutes)  to  250  amperes  (at  23  v 
for  2  minutes).  Discharge  voltage 
is  constant  over  a  long  range.  Dry 
shelf  life  is  3  yr. 
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Micro-microammeter 
covers  17  ranges 

Keithley  Instruments,  Inc., 
12415  Euclid  Ave.,  Cleveland  6, 
Ohio.  Model  414  measures  d-c  our- 
rents  from  lO'*  to  10'"  ampere.  It 
is  priced  at  $280  and  is  specifically 
designed  for  production  tests,  moni¬ 
toring  installations,  and  laboratory 
measurements  of  micro-currents. 
Its  large,  mirror-scale  presents  17 
ranges  in  overlapping  lx  and  3x 
steps.  Accuracy  is  within  3  percent 
of  full  scale  down  to  10  milli/ia. 
Other  features  include:  a  5-v  output 
at  up  to  1  ma,  output  noise  less  than 
1  percent  peak  to  peak  of  full  scale, 
a  0.2  sec  response  speed,  and  op¬ 
tional  contact  meter  variations. 
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Tube  Shield 

maximum  cooling 

Atlee  Corp.,  47  Prospect  St.,  Wo¬ 
burn,  Mass.,  announces  the  rede¬ 
sign  of  its  7  pin  miniature  FuH- 
Contact  tube  shield.  New  design 
conforms  to  standard  socket  dimen¬ 
sions.  Both  the  7-pin  and  9-pin 
Full-Contact  tube  shields  combine 
mounting  ease  with  proven  ability 
to  withstand  shock  and  vibration 
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conditions.  The  Full-Contact  line 
exceeds  the  shock  and  vibration 
requirements  of  MIL-19786(A), 
paragraph  3.6.  In  addition,  these 
shields  offer  maximum  cooling  of 
tube  envelopes.  Certified  copies  of 
test  reports  on  both  vibration  and 
cooling  power  of  the  tube  shields 
are  available  upon  request. 
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Frequency  Converter 
magnetic-core 

Cambridge  Products  Corp.,  141 
Main  St.,  Cambridge  42,  M^ass. 
Magnetic-core  frequency  converter 
is  designed  to  convert  three-phase 
power  to  either  single-phase  or 
three-phase  power  at  a  frequency 
which  is  seven  times  the  supply 
frequency.  Units  are  available  in 
2.5,  5,  10  and  20  Kw  sizes  for  con¬ 
verting  60-cps  power  to  420-cps. 
Features:  exact  multiplication  of 
input-line  frequency ;  magnetic  core 
components;  continuously  adjust¬ 
able  or  regulated  outprut  voltage; 
quiet  operation;  wheel-mounting 
available. 
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Logic  Blocks 
transistorized 

Control  Equipment  Corp.,  19 
Kearney  Road,  Needham  Heights 


You  are  (Y),  the  sum  of  your  talent  plus 
ambition  plus  capacity  to  expand  your  engi¬ 
neering  knowledge. 


ENGINEER 
FUTURE . . . 


LABORATORY  FOR  ELECTRONICS  is 
■  ■  a  company  with  a  multi-million  dollar 
backlog  velocity  (v),  and  a  number  of  significant 
new  projects  in  the  works.  LFE’s  mass  (m)  is 
just  about  right  —  2,000  people.  Enough  size 
and  savvy  for  sustained  momentum,  yet  small 
enough  for  you  to  loom  large. 


LFE’s  environment  (e)  is  almost  ideal :  smack 
in  the  heart  of  New  England’s  booming  electronics 
metropolis  ...  a  region  of  traditional  charm,  of 
superior  educational  resources. 


Finally,  there’s  (X),  the  LFE  constant  we 
call  Management  Awareness  —  an  enlightened 
emphasis  we  place  on  self-expression.  (X)  en¬ 
courages  individuality,  encourages  you  to  poke 
your  nose  around  freely,  to  explore  beyond  the 
entire  range  of  scientific  and  technical  knowledge. 

This  intermeshing  of  brilliant,  probing 
minds,  working  in  an  atmosphere  of  free  inquiry 
has  achieved  for  LFE  a  solid  reputation  in 
RESEARCH,  DEVELOPMENT  AND  PRODUC¬ 
TION  OF  GCA  RADAR,  AIRBORNE  NAVIGA¬ 
TION  SYSTEMS,  DIGITAL  COMPUTERS, 
ELECTRONIC  TEST  EQUIPMENT,  MAG¬ 
NETIC  MEMORY  SYSTEMS.  MICROWAVE 
COMPONENTS. 

For  a  confidential  discussion  of  a  future  for 
you  ivith  LFE  write 


Keith  A.  Krewson 

LABORATORY  FOR  ELECTRONICS 


1079  Ootnmonw««(th  Avanu*,  Boston,  Massachusstts 
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BPOOLY 


ANOTHER 

SUPER-TEMP^ 


Ask  us  about  it  at  the  IRE  show, 
Booth  No.  4416. 


APPROVED 
TEFION  WIRE! 

Super-Temp  .  .  .  always  first  with  the  finest 
.  .  .  now  offers  Underwriters'  Laboratories 
label  service  on  appliance  wiring  material  for 
standard  "Type  E"  Teflon  insulated  hook-up 
wire.  Super-Temp’s  U.  L  approved  wire  offers 
5  big  advantages. 

1.  Small  Diameters  — 10  mil  wall  thickness 

2.  Wide  Range  of  Sizes 

3.  High  Temperature  Protection 

4.  Soldering  Protection  S 

5.  Chemical  Resistance  S  B 


SovellMie  WITH 

,  American  Super-Temperature  Wires,  Inc.  • 

8West  Canal  Street,  Winooski,  Vermont  •  UNiversity  2-9636  *  Sitaiog^M  pwlges*^ 

Gtntral  Salts  Offict:  195  Nassau  St..  Princeton,  N.  J  •  WAInut  4*4450  *  valuable  data. 

A  Subsidiary  of  Havtf  Industries,  lr>c.  • 

SEE  US  AT  THE  I.R.E.  SHOW-BOOTH  #4416 
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RESISTOR  on. 
TERMINAL  BOARDSI 

TERMINALS  on. 
SUB-ASSEMBLIESi 


New  36  page  cata¬ 
log  of  standard 
and  custom-made 
Electronic  Comp¬ 
onent  Perts. 


>i.UST0M  fabrication  of 
all  insulating  materials  to 
comrriPrcial  and  Govern¬ 
ment  specs.  Assembly  of 
components  on  printed  cir¬ 
cuits,  resistor  and  termi¬ 
nal  boards  for  all  micro- 
wave  and  other  electronic 
applications.  Terminals 
manufactured  to  Military 
and  commercial  specs. 
Send  requirements  for  an 
immediate  quote. 


National  Tel-Tronics 

53  5T  CASIMIR  AVENUE 


Corpora! 

YONKERS.  N  Y 


94,  Mass.,  has  a  new  line  of  com¬ 
patible  transistorized  digital  logic 
blocks  for  adding  digital  functions 
to  new  or  existing  systems  and 
equipment.  Each  of  the  blocks  is 
designed  to  perform  a  major  digital 
operation.  Available  with  either 
com(i.)uter  or  panel  mounting,  this 
line  of  logic  blocks  operates  within 
a  temperature  range  of  —45  ,C  to. 
+  65  C.  Among  the  features  are :  low 
power  consumption,  and  complete 
compatibility  between  blocks.  Ap¬ 
plications  include  digital  systems, 
timing  and  control,  data  processing, 
automation,  instrumentation,  test 
equipment  and  digital  servos. 
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Power  Supply 
computer  type 

Invar  Electronics  Corp.,  323  W. 
Washington  Blvd.,  Pasadena,  Calif. 
Compact  computer  power  supply 
features  a  fast  “kill  circuit”.  The 
transistorized  unit  cuts  off  all  out¬ 
puts  in  the  event  the  current  at  any 
output  exceeds  a  predetermined 
value.  Supply  has  five  outputs: 
±15  V  at  10  amperes,  ±6  v  at  5 
amperes  and  48  v  at  1  ampere.  Line 
and  load  regulation  is  0.2  percent 
and  ripple  is  less  than  3  mv.  Dimen¬ 
sions  are  7i  by  17  by  13  in. 
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of  »h»-  Nof.on  s  Lorg(‘si  Monufacfu/ ers  of  Custom  Terminal  Boords  ond  0»he'  Con 
‘  for  fhe  ffrcfronics  Industry 


Shock  Mountings 
55  variations 

Robinson  Technical  Products, 
Inc.,  Teterboro  Air  Terminal, 
Teterboro,  N.  J.  All-metal  mount¬ 
ings  to  isolate  military  or  commer¬ 
cial  airborne  communications  from 
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vibration  and  shock  during  air¬ 
borne  environment.  The  mountings 
come  in  two  designs  composing  55 
variations.  Model  2310  is  a  center- 
of-gravity  system  to  accommodate 
smaller  ATR  configurations.  Na¬ 
tural  frequency  is  in  6-10  cps  range 
with  transmissibility  at  resonance 
of  less  than  5.  Model  2311  is  a  ba.se- 
type  mount  for  larger  ATR  gear. 
Each  mounting  incori>orates  highly 
damped  stainless-steel  resilient  ele¬ 
ments. 
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Power  Dividers 
for  airborne  use 


Transco  Products,  Inc.,  12210 
Nebraska  Ave.,  West  Los  Angeles 
25,  Calif.  A  complete  line  of  minia¬ 
ture,  lightweight  power  dividers  for 
airborne  application  are  available. 
Design  features  include  broad 
bandwidth  and  low  vswr.  They  are 
50  ohm  impedance,  have  a  vswr  less 
than  1.3  to  1,  and  weigh  only  2i  to 
4  oz.  L,  C,  S  and  X  bands  are  avail¬ 
able — two  or  three-way  power  divi¬ 
sion.  Different  connector  and  flange 
types  can  be  supplied. 
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IT’S 

WHAT’S 

IN 

HERE 

THAT 

COUNTS 


Do  you  know,  for  instance . . .  which  electronic  stocks  are 
hottest?  Who’s  in  the  news  and  why?  About  “Three  Ap¬ 
proaches  to  Microminiaturization”?  About  the  newest  prod¬ 
uct  ideas  hitting  the  market?  What’s  up  in  production? 
Opportunities  overseas?  What’s  going  on  in  Washington? 

It  pays  to  know  more  than  the  next  man!  The  questions  * 
above  are  just  6  reasons  why  you  should  subscribe  to 
eleetroniea. 

IF  YOU’RE  ON  THE  TAG  END  OF  A  ROUTING  SLIP, 
■get  your  own  subscription.  Knowing  what’s  going  on  is  the 
first  step  to  going  up. 

Fill  in  the  coupon  below  right  now ...  it  will  pay  big 
dividends. 

FIND  WHAT  YOU  NEED  IN... 

electronics 


System  Module  Units 
transistorized 


— Renew  my  subscription  for  3  more  years. 

— Enter  my  new  subscription. 

U.S.  Subscription  Rates: _ 3  years  S12. _ 1  year  $6 

Canadian  rates  $10  for  1  year.  Foreign  rates  $20  for  1  year. 


Solar  Mfx;.  Corp.,  4553  Seville  Ave., 

1  Street 

Los  Angeles  58,  Calif.,  offers  a 

Citv 

_ Zone  State 

range  of  transistorized  system 

Company 

module  units.  Standard  module 

Street 

package  is  a  3  by  4  p-c  board  de¬ 
signed  to  plug  into  a  standard  p-c 
connector  having  2  to  15  contacts. 
The  board  is  developed  from  1/16 
in.  thick  copper  clad  fibreglass 

City. 

Zone  State 

Your  Title _ 

DeoartmenL 

Product  Manufactured  or  Service  Performed 

Mail  reply  to:  alectroaics,  330  West  42nd  Street,  New  York  36,  N.Y. 
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WHAT’S 
UP  IN 


board.  An  indexing  notch  is  located 
in  the  upper  right  hand  corner  for 
board  orientation.  Systems  avail¬ 
able  include  audio  preamplifiers, 
muted  noise  amplifiers,  monostable, 
astable,  bistable  multivibrators  and 
trigger  circuits,  logic  circuits  and 
emitter  follower  amplifiers. 
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Powerful  individuals  in  Congress,  The  Pentagon, 
the  State  Department  and  elsewhere  can  influence 
the  business  plans  of  scores  of  electronics  manufac¬ 
turers. 

elertronirs  reports  on  policy  makers  who  influ¬ 
ence  decisions  on  guided  missiles,  basic  scientific 
research,  government  communications  policy  and 
many  other  sensitive  subjects. 

The  highlights  are  summed  up  in  3  minutes 
reading  time.  More  detailed  reports  on  particularly 
important  subjects  are  specially  edited  for  quick 
and  easy  reading. 

eleotronirs  names  names ...  tells  the  implications 
of  new  developments  . . .  keeps  you  informed.  See 
“Washington  Outlook"  —  a  regular,  weekly  report. 
Act  now !  For  a  new  subscription  or  a  renewal,  fill 
in  box  on  Reader  Service  Card.  Easy  to  use.  Post¬ 
age  free. 

FIND  WHAT 

YOU  NEED  IN... 

electronics 


SSB  Modulator 

microwave  ferrite 

Rantec  Corp.,  Calabasas,  Calif. 
Model  MX200  ferrite  ssb  modulator 
produces  frequency  translations  of 
the  incoming  signal  by  means  of 
two  ferrite  balanced  modulators 
whose  outputs  are  combined  in  the 
proper  phase  relationships.  These 
units  produce  frequency  off.sets  up 
to  150  Kc  with  conversion  losses  of 
less  than  20  db.  Operation  in  the 
frequency  band  9,600-10,600  Me  is 
possible  with  slight  adjustments 
for  carrier  suppression.  Undd?ired 
sidebands  are  suppressed  below  20 
db  over  a  2  percent  band  without 
adjustment.  At  single  frequencies 
suppression  of  50-60  db  for  un¬ 
wanted  sidebands  is  possible. 
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Broadband  Klystrons 
at  L’band 

Litton  Industries,  960  Industrial 
Road,  San  Carlos,  Calif.  The  L-3283 
broadband  klystrons  achieve  gain 
and  power  characteristics  which  are 
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essentially  flat  over  the  minimum 
bandwidth  of  50  Me.  Minimum 
peak  power  output  at  band  edges  is 
2  mw.  The  tubes’  linear  phase  shift 
versus  frequency  characteristic 
makes  them  ideal  for  sophisticated 
radar  systems  requiring  electronic 
tuning  and  pulse  shaping. 
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Test  Sets  I 

high  potential  | 

Associated  Research,  Inc.,  3777 
W.  Belmont  Ave.,  Chicago  18,  Ill., 
announces  a  new  series  of  bench 
type,  semi-portable  high  potential 
test  sets  with  outputs  to  30  Kv,  for 
determining  dielectric  strength  in 
electronic  cables,  components,  and 
assemblies.  Models  with  either  a-c 
or  d-c  output  are  available  in  this 
series.  All  models  provide  continu¬ 
ously  variable  voltage  control.  Out¬ 
put  voltage  and  insulation  leakage 
current  are  indicated  on  separata 
meters. 
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Rotary  Switch 
lightweight 

Genge  Industries,  Inc.,  1500  E. 
Colorado  St.,  Glendale  5,  Calif, 
Small  rotary  switch  makes  up  to 
100,000  contacts  per  minute  with 
no  contact  bounce.  Negligible  con¬ 
tact  resistance  is  obtained  by  a  2- 
Ib  contact  pressure  of  coin  silver 
against  rhodium-flashed  circuit  ring 
and  contacts.  This  construction 


I 


Thoughtful  board  design 
allows  use  of  fixtures  for 
high  production  rotes  and 
eliminates  undesirable 
P.  W,  board  handling. 


DYNASERT"  component 
inserting  machines  increase 
production  up  to  8  times  over 
hand  component  inserting 

Because  dtnasert  machines  do  all  these  jobs  —  feed,  trim,  form 
leads,  insert  and  clinch  —  and  do  it  at  one  stroke  uniformly,  they  can  cut 
component  inserting  costs  as  much  as  8  times  compart  to  hand  in¬ 
serting.  Convenient  placement  of  bench  machines  in  multiples  can 
he^  your  operators  achieve  maximum  efficiency. 

One  manufacturer  producing  100  boards  daily  found  that  3,000 
components  could  be  assembled  in  a  few  hours,  ^vings  paid  for  the 
machines  in  less  than  a  year.  Fully  automatic  lines  are  available  which 
can  produce  up  to  9,600  complete  boards  per  shift.  Work  force  is 
l/20th  of  that  previously  required  for  the  same  volume  on  a  hand 
assembly  basis. 

Set  all  types  of  axial  lead  components  with  highly  engineered,  de¬ 
pendable  production  dtnasert  Machines.  Available  either  as  a  single 
bench  mount  unit  or  multiple  unit  conveyors.  Send  coupon  today  for 
more  information  about  cutting  costs  with  dtnasert  equipment. 


Dynofort  allows  freedom 
in  choke  of  body  shapes 
and  sizes. 


UNITED  SHOE  MACHINERY  CORPORATION 
140  FEDERAL  STREET,  BOSTON,  MASS.  Liberty  2-9100 


United  Shoe  Machinery  Corporation 

140  Federal  Street.  Boaton  7,  Maaaachuaetta 

Gentlemen: 

□  Pleaae  aend  me  your  illustrated  booklet  "Dynasert  Production  Equipment  for  EUectronics. 
G  Pleaae  have  representative  call  to  tell  us  how  we  may  use  mechanised  assembly. 

Name . / . Title . . 

Company . 

Street . 

City . State . 
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GUDELACE 

lis  engineered 
for 

Iproblem-free 

llaclng 


holds  contact  loss  consistently  less 
than  0.0003  ohm.  False  readings  or 
signals  are  eliminated,  even  under 
acceleration  of  50  g’s  in  all  3  axes. 
Multiple  sliding  contacts  reduce 
torque  to  a  maximum  of  1.3  in.-oz 
per  modular  wafer.  A  wide  range 
of  circuit  arrangements  is  offered — 
1  to  101  contacts  per  modular  wafer. 
Voltages  range  from  208  v  to  1.0 
V  (operating).  A  50-contact  switch 
weighs  only  6i  oz,  and  measures 
only  2.625  in.  maximum  diameter. 
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Recorded  Events, 

only  when  referred  to 

Time... 

have  significance! 


...and  with  today’s  accelerating 
technology,  the  need  for  the  most 
accurate  time  reference  available 
becomes  more  acute.  It  is  available 
. . .  and  free;  the  standard  time  and 
frequency  transmissions  of  the 
National  Bureau  of  Standards  radio 
stations  WWV  and  WWVH  are 
accurate  to  better  than  1  part  in  50 
million  and  are  placed  at  the  dis¬ 
posal  of  anyone  having  a  receiver 
capable  of  tuning  to  one  or  more  of 
the  transmitting  frequencies. 

The  new  Model  WWVT  receiver, 
designed  especially  for  remote  oper¬ 
ations  under  extreme  environmental 
conditions,  is  a  highly-sensitive 
crystal-controlled  instrument  capa¬ 
ble  of  utilizing  WWV  and  WWVH 
transmission. 


Dual  Flip-Flop 

transistorized 

Plug-In  Instruments,  Inc.,  1416 
Lebanon  Rd.,  Nashville,  Tenn. 
Model  S-84001-PD  provides  two 
identical  reset,  set  and  trigger  flip- 
flops.  It  can  be  used  in  circuits  with 
noise  levels  as  high  as  2.5  v.  Pro¬ 
vision  is  made  for  a  manual  reset. 
Saturated  circuitry  is  used  to  as¬ 
sure  maximum  reliability.  Pulse 
repetition  rates  to  150  Kc  with  a  4 
fisec  resolution  are  standard.  This 
low-cost  circuit  can  be  used  in  con¬ 
junction  with  other  plug-in  circuits 
and  mounting  hardware  manufac¬ 
tured  by  the  company  to  fabricate 
all  types  of  medium  si>eed  digital 
or  hybrid  systems. 

CIRCLE  494  ON  READER  SERVICE  CARD 


It's  no  accident  that  Gudelace  is  the 
best  lacing  tape  you  can  buy.  Excellence 
is  engineered  into  Gudelace.  A  sturdy 
nylon  mesh  is  meticulously  combined 
with  the  optimum  amount  of  special 
microcrystalline  wax.  Careful  selection 
of  raw  materials  and  superior  methods 
of  combining  them  give  Gudelace  out¬ 
standing  strength,  toughness,  and  sta¬ 
bility.  Gudelace  is  the  original  flat  lacing 
tape  which  distributes  stress  evenly  over 
a  wide  area.  It  is  engineered  to  stay  flat; 
it  will  not  stretch  out  of  shape  when 
pulled.  Gudelace’s  nonskid  surface  pre¬ 
vents  slipping,  eliminating  the  too-tight 
pull  that  causes  strangulation  and  cold 
flow.  Durability  and  dependability  make 
Gudelace  your  most  economic  buy — 
with  no  cut  insulation,  fingers,  or  feelings. 

Write  for  Data  Book  with  specifica¬ 
tions  on  Gudelace  and  Gudebrod’s  com¬ 
plete  line  of  braided  lacing  tapes  and 
dial  cords — Temp-Lace,  Stur-D-Lace, 
and  Gude-Glass. 

Visit  Gudebrod  Booth  4025 
at  the  IRE  Show. 


Model 

WWVT 


A  6-position  dial  switches  inilantly  to  any 
Stan^rd  Frequency  —  2.6,  6,  10,  16,  20  or 
26  me.  It  is  small,  lizht-wei^ht  and  rugged 
—  sealed  metal  case  and  potted  components, 
all  transistorized  and  battery  operated,  and 
has  better  than  2  mv  sensitivity.  Priced  at 
$690.00 

Send  for  bulletin  ttI59A  which  detail*  many 
free  service*  available  from  WWV  A  WWVH. 


Gearheads 
precision  units 

U.  S.  Gear  Corp.,  81  Bay  State  Rd., 
Wakefield,  Mass.,  announces  preci¬ 
sion  servo-motor  gearheads.  Plane¬ 
tary  units  are  available  with  ratios 
up  to  2,500:1  with  a  torque  rating 
of  25  oz  in.  and  maximum  backlash 
of  10  minutes.  Their  overall  length 
is  only  0.800  in.  Spur  units  are 


GUDEBROD 

BROS.  SILK  CO.,  INC. 


electronic  Division 

225  West  34th  Street,  New  York  1 ,  N.Y, 


Executive  Offices 

12  South  I2th  Street,  Philadelphia  7,  Pa. 


(SPECIFIC  PRODUCTS 

Box  425,  21051  Costanso,  Woodland  Hills,  Calif. 

Visit  our  booth  ^3414  ot  the  IRE  Show 
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available  with  ratios  up  to  4,000:1. 
In  the  low  ratio  series  up  to  37:1 
two  overall  lengths  are  offered : 
0.500  in.  for  a  torque  rating  of  25 
oz  in.  and  0.609  in.  for  a  torque 
rating  of  50  oz  in.  Maximum  back¬ 
lash  is  15  minutes.  All  units  in  the 
higher  ratio  series  from  38:1  to 
4,000:1  have  a  torque  rating  of  50 
oz  in.  and  maximum  backlash  of 
30  minutes. 
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Rate  Turntable 
portable 

Sterling  Precision  Corp.,  17 
Matinecock  Ave.,  Port  Washington, 
L.  I.,  N.  Y.  Compact  portable  test 
unit  for  mounting  rate  gyroscopes, 
antennas,  guidance  assemblies  and 
other  components  requiring  imposi¬ 
tion  of  constant  rates-of-turn  for 
spot  performance  checks.  Model 
T-844  provides  a  single  rate  about 
a  vertical  axis.  Modified  units  can 
be  provided  to  furnish  multiple 
rates,  tilting  to  polar  or  horizontal 
axes,  or  with  servo  drive. 
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Microwave  Absorber 
bar  stock 


Radar  Design  Corp.,  1003  Pickard 
Drive,  Syracuse  11,  N.  Y.  Radite 
No.  75  microwave  absorbing  plastic 
is  designed  for  use  as  both  coaxial 
and  waveguide  terminations  and  at¬ 
tenuators.  It  can  be  turned,  bored, 
tapped,  drilled,  threaded  or  milled 


all  types  for  all 
applications 
^  commercial 
r  or  military 


FERRULE  TERMINALS 


EDGEWOUND  TYPES 


CUSTOM  AND  SPECIALS 


BLUE  RIBBON  SPACE  SAVERS 


VISIT 

BOOTH 

2810 

I.R.E. 

SHOW 


Design  for  Reliability  4^ 
with  the  Hardwick,  Hindle 

These  high  reliability  components  incorporate  special  design 
and  construction  features  that  assure  the  highest  degree  of 
dependability  under  the  most  adverse  operating  conditions. 
Non-crazing  high  temperature  gray  enamel,  stronger  core, 
welded  wire  connections,  higher  shock  resistance,  immunity 
to  salt  spray  and  humidity  are  advantages  inherent  in  all  H-H 
resistors.  Fixed,  ferrule  and  adjustable  types  comply  with 
MIL-R-26  specifications  and  meet  EIA  standards. 

*Where  Space  Is  a  Factor  — 

specify  H-H  Blue  Ribbon  Space  Saver  Resistors.  Sold  through  author¬ 
ized  H-H  distributors  nationwide.  Call  or  write  for  catalog  including 
both  Gray  Line  and  Blue  Ribbon  Resistors,  MIL  Types,  mounting 
brackets  and  accessories.  Ask  for  your  copy,  now! 


Tke  Mark 
of  Quality 
tinct  ifH 


HARDWICK,  HINDLE  •  INC 

40  HERMON  ST..  NEWARK  5.  NEW  JERSEY 


ELECTRONICS  •  MARCH  11,  1960 


CIRCLE  285  ON  READER  SERVKE  CARD  285 


Freq  Meter 


MEASURES  AND  GENERATES:  20  me  to  1000  me 

ACCURACY;  0.0001%,  exeeedingFCC  requirements  5  times 
MODULATION:  AM,  30%  at  1000  eps;  FM,  1  ke  at  30  me 
5  ke  at  150  me,  or  15  ke  at  450  me  max. 


\ 


9  9 


just  like  a  metal;  and  it  is  rigid, 
nonporous  and  allows  working  to 
fine  tolerances.  Radite  No.  75  is 
available  in  standardized  12  in.  bar 
stock,  (round:  i  in.  to  2J  in.; 
square;  i  in.  to  21  in.),  and  comes 
with  detailed  machining  instruc¬ 
tions.  It  also  may  be  poured  or 
molded  to  any  configuration  and  size 
desired  as  a  special  order  item. 
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Thil  portable  instrument  in  one  complete  packsge  enables  you  to  measure 
both  frequency  and  frequency  deviations  in  the  maintenance  of  mobile  ooiit* 
munications  systems. 

As  optional  equipment  the  FM-7  Frequency  Meter  can  be  combined 
with  the  new  DM-3  Deviation  Meter  as  illustrated.  The  DM-3  is  a  dual-range 
deviation  meter  with  15  kc  and  7.5  kc  full  scales. 

By  combining  the  FM-7  and  the  DM-3  you  get  a  single  instrument 
capable  of  measuring  and  generating  carrier  frequencies  plus  reading  peak 
m^uiation  deviation.  _ 

Wntt/wr  compute  literatwt,  . 


^Sertscl 


CERTSCH  PRODUCTS,  tne. 

3211  South  U  Cleiwta  BouItvarlUS  Anfelcs  16,  Califomia  •  UPlea  112761 -VErsMirt  9-2201 
Visit  our  exhibit  at  I.  R.  E.  Show,  Booths  3701  and  3703 
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IMPROVED 

RESISTANCE 

NETWORKS 


■  '5—!  'l  /  /  t  fl  i-r  L  r 


I  L  L  h  I  t  h  &  6  I  i  6  h 

Recent  advances  in  equipment  and  techniques  with  measurements  of 
1  PPM  resolution  enable  us  to  supply  resistance  networks  of  unusual  accu¬ 
racies  and  characteristics  as  required  for  computers,  summing  networks, 
voltage  dividers,  etc. 

We  are  currently  producing  in  quantity  for  major  defense  contractors  to 
various  specifications  of  phase  angle,  D.C.  and  A.C.  ratios  with  controlled 
frequency  characteristics. 

Hermetic  sealing  or  full  encapsulation  enable  networks  to  meet  applicable 
portions  of  MIL-R-93B  and  MIL-STD-202A. 

Our  Engineering  Department  will  gladly  advise  the  limits  of  accuracies 
and  physical  sizes  that  may  be  attained  for  your  specifications. 


RESISTANCE  PRODUCTS  COMPANY 

914  South  13th  Street,  Harrisburg,  Pa. 


Band  Clamp 
witFi  lock 

Weckesser  Co.,  5701  Northwest 
Highway,  Chicago  46,  Ill.  To  sim¬ 
plify  and  speed  up  wire,  cable,  tub¬ 
ing  or  hose  bundling  a  band  clamp 
has  been  developed  with  a  separate 
mounting  tab.  The  tab  can  be 
mounted  in  advance  of  wiring; 
therefore  it  is  never  in  the  way 
during  harness  assembly.  Prior  to 
locking,  the  tab  slides  around  on 
the  clamp  to  any  desired  position. 
Ratchet  teeth  on  the  band  engage 
with  matching  teeth  inside  the 
clamp  loop.  The  two-position  float¬ 
ing  wedge  is  notched  and  can  be 
engaged  with  a  rib  on  the  inside  of 
the  loop  to  provide  a  permanent 
lock.  Once  the  wedge  is  pushed  into 
locked  position  the  clamp  can  be 
released  only  by  cutting. 
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Test  Adapter 
for  connectors 

Air-O-Tronics  Engineering  Co., 
2210  West  Ave.  K-8,  Lancaster, 
Calif.,  announces  a  test  tool  de- 
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Ho-.Ar.yB.iU.Uc.lllMil.At.nci 

to.  F«iMl  Bl.ctro.lc. 
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Gcntlwon: 
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Inunchlnt  1®  October  . 
conducted  by  Or.  V.  E. 
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th.  Explorer  VII  Mtellit. 

.  .  the  heat  bklMce  experlMCt 
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-  the  Ar.y  B.111.U«  BlMil. 


Atoncy 

Tfc«  chwnel.  Mte 
on:  .)  •  portion  of  the 
solar  cell.,  c)  the  2C 
batteriM.  Md  e)  the 

Allen  oxperiMnt. 

ybe  Mneint 
a  themietor  probe 


used  for  teaper 
skin  of  the  m 

■0  tranwitter, 
Oeiter-Moller  V 


the  .to rage 


tronica.  l»c. 

snotber  m  cicely  that  c 

^tred  for  all  ccure. 


Q(jia)OH  L.  HARRIS 

Public  Inforctic  Officer 


Silicon  Rectifier 
double  diffused 

Syntron  Co.,  241  Lexington  Ave., 
Homer  City,  Pa.,  announce^  style  31 
double  diffused  silicon  rectifier 
which  is  rated  at  17  amperes  av¬ 
erage  at  25  C  ambient  on  a  5  in.  by 
5  in.  by  1/16  in.  copper  heat  sink. 
Peak  inverse  voltages  range  from 
50  to  400  V,  in  50  v  steps.  A  typical 
forward  dynamic  resistance  of 
0.009  ohm  is  achieved  by  diffused 
junction  techniques. 

CIRCLE  500  ON  READER  SERVICE  CARO 


Interval  Timer 
recycling 

Fellows  Engineering  Co.,  1168 
Meadowbrook  Road,  Altadena,  Calif. 
Independently  adjustable  ON  and 
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MORAL:  Inz^rstigatf  Fenwal 
Electronics  Thermistors. 

Their  “new  applications 
ceiling”  is  virtually  un- 
limit^  —  temperature  or 
liquid  level  measurement,  ■ 
time  delay,  remote  control,  .sj&M 
switching  —  you  name  ^ 
the  problem,  Fenwal  Elec-  J 
tronics  can  help.  For  new 
Thermistor  Catalog  EMC3  / 
and  complete  information,  ‘ 
write  I  : 


Jinwal 

jFljecftonici 


51  MCUCN  ST..  I  I  FRAMINGHAM.  MASS 


signed  expressly  to  maintain  opti¬ 
mum  connector  reliability.  It  is 
ideal  for  making  voltage,  signal, 
continuity  and  performance  testa 
on  black  boxes,  components,  har¬ 
nesses,  systems,  aircraft  and  mis¬ 
siles  using  “AN/MS”,  miniature, 
subminiature  and  similar  type  con¬ 
nectors.  Connector  reliability  as¬ 
sured  by  such  features  as  MIL 
Spec  dimension  conformance,  heavy 
silver  or  gold  contact  plating,  bend¬ 
able  shaft,  four-way  lead  connec¬ 
tion  and  complete  insulation.  Avail¬ 
able  in  popular  pin  and  socket  con¬ 
tact  sizes  20,  16,  12  and  8. 
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VISIT  US  AT  THE  IRE  SHOW- BOOTH  1102 
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/ 


V 


RTER!'-  ; 
JiSTOi.  . 
V  CONN 
194  tNr- 


OFF  time  intervals  are  features  of 
the  type  142  recycling  interval 
timer.  Useful  for  the  control  of  mul¬ 
tipoint  stepping  switches  in  strain 
gage  systems  or  temperature  sam¬ 
pling  and  similar  multichannel 
scanning  systems,  the  unit  operates 
within  the  ranges  of  50  millisec  to 
1  sec  or  1  sec  to  90  sec  as  ordered. 
Output  contacts  are  rated  at  2  am¬ 
peres  115  V  a-c  or  28  v  d-c  spdt. 
Prices  range  from  $69.60  to  $84.50 
depending  upon  model  desired. 
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Strip-Chart  Recorder 
instant  selection 

F.  L.  Moseley  Co.,  409  N.  Fair  Oaks 
Ave.,  Pasadenh,  Calif.  Model  80A 
Autograf  recorder  has  a  full  scale 
sensitivity  of  0.05  percent  and  a 
resolution  and  accuracy  of  0.2  per¬ 
cent.  Its  six  chart  speeds  (2,  4,  6, 
8,  15  and  60  in./min.)  are  selected 
instantly  by  front  panel  push  but- 
tions.  Input  range  of  5  mv  to  100  v 
is  covered  in  10  steps,  or  by  vernier 
for  completely  continuous  span 
voltage  control.  Input  resistance  is 
200,000  ohms/v  through  10  v,  and 
2  megohms  on  higher  ranges.  In¬ 
strument  has  a  full  range  zero  set 
and  provides  pen  speeds  to  0.25  sec 
full  scale.  It  employs  standard  120 
ft  chart  rolls. 
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PHOTO  COURTESY  OP  RAYTHEON  COMPANY,  WALTHAM.  MASS. 


Every  part  that  goes  into  a  modern-day  missile  system 
must  pass  a  rigid  battery  of  tests  and  a  thorough  sta¬ 
tistical  screening  to  insure  highest  possible  reliability 
in  action. 

That’s  why  we’re  pleased  to  announce  that  Bristol 
Syncroverter  choppers  play  an  important  role  in  guid¬ 
ance  of  the  U.S.  Army  hawk  missile,  produced  by 
Raytheon  Company,  Waltham,  Mass.,  prime  contractor 
for  the  complete  hawk  weapons  system. 

Billions  of  operations.  Bristol  Syncroverter*  choppers 
are  ideal  for  applications  requiring  the  utmost  in  sta¬ 
tistical  reliability.  The  Bristol  life-test  lab  has  now  had 
miniature  Syncroverter  choppers  run¬ 
ning  for  jears  without  failure  — both 
with  and  without  contact  load.  Just  one 
sample:  five  choppers  with  400-cycle 
drive  and  12v,  Ima,  resistive  contact 
load  have  completed  26,000  hours  (2,96 
years)  continuous  operation-over  37- 
billion  operations ! 

An  extremely  wide  variety  of  stand¬ 
ard  models  is  available— including  ex¬ 
ternal  coil  low-noise  types.  For  com¬ 
plete  data,  write :  Aeronautical  Compo¬ 
nents  Division,  The  Bristol  Company, 

152  Bristol  Road,  Waterbury  20,  Conn. 

*T.  M.  REG.  U.  S.  PAT.  OFF.  O.SS 


actual  size 


Rotary  Switches 

cover  1  to  20  poles 

Milli-Switch  Corp.,  Gladwyne,  Pa, 
New  rotary  switch  design,  available 
in  both  standard  and  custom  lines. 


BRISTOL 


FINE  PRECISION  INSTRUMENTS 
FOR  OVER  SEVENTY  YEARS 


S«e  us  in  Booth  1$17  at  tho  IA.E.  Show 
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WHY  your  own  copies  of  electronics 
WILL  BE  WORTH  EVEN  MORE 

in  1960 


YOU  WILL  WANT  TO  KEEP  A  FILE  OF 
THESE  SPECIAL  REPORTS  FOR  1960 

ILlCTfONIC  MAtXerS  -  Today  and  tha  Firtura 
.  ,  .  U.  S.  and  Export  .  .  .  Flant  Concantrallon 
.  .  .  Dittribution  Fattarnt  .  .  .  Manpowar 

EUXTKONIC  ENGINEERING  Around  lha  World 
.  .  .  Whaft  Important  Now  .  .  .  What's  Ahaad 

I.R.E.  SFECIAL 

ELECTRON  TUBES  Today  and  Tomorrow  .  .  . 
A  Taehnieal  Look  Ahaad 

MODERN  MICROWAVES  .  .  .  Adroncad  Thaary 
,  .  .  Practical  Systams  .  .  .  Componants  .  .  . 
Tast  Goar 

SEARCH  and  PROBE  SYSTEMS  .  .  .  Radio  As 
tronomy  .  .  .  Radar  .  .  .  Sonar  ,  .  .  Ultrasonics 
,  .  .  Inirarad  .  ,  ,  Othars  ,  .  .  Military,  Rasaarch 
and  Industrial  Applications 

WESCON  SPECIAL 

ELECTROMECHANICAL  SYSTEMS  and  DEVICES 
.  .  .  Emphasizing  Sarvos  and  Ralatad  Equip- 
mant  and  Componants 

MINIATURIZATION  METHODS  .  .  .  Concapff  .  .  . 
Equipmant  .  .  .  Componanff 

Plus,  plus,  plus  —  Sarials,  foldouts,  Tabulars 


PRESENT 

SUBSCRIBERS 


This  tubfcripflon  card  is  for  NEW  subscribart. 
It  it  not  intandad  as  a  ranawal  notiea.  If 
you  ara  alraady  parsonally  subscribing,  wa 
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has  been  adapted  to  missile  test 
equipment,  high  quality  attenua¬ 
tors,  and  to  other  electronic  assem¬ 
blies.  Design  utilizes  sensitive  mini¬ 
ature  snap-action  switches  which 
are  actuated  by  nylon  cams  on  the 
main  shaft.  They  can  be  made  to 
cover  from  1  to  20  poles  and  can  be 
arranged  in  1,  2,  3  or  4  rows.  One 
to  15  detent  stations  are  available 
with  rotation  at  specified  degrees, 
the  minimum  being  24  deg. 
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Wirewound  Pot 
precision  device 

New  England  Instrument  Co., 
1334  Main  St.,  Waltham,  Mass. 
Model  78  is  supplied  in  resistance 
values  up  to  75  K  ohms  and  a  tol¬ 
erance  of  ±  5  percent  on  standard 
units  and  ±  1  percent  on  special 
units.  With  a  torque  less  than  0.5 
in.  oz  per  section,  it  will  take  up 
to  2.5  w  of  continuous  power  and 
meet  all  specifications  in  its  range 
of  —  55  to  150  C.  It  has  exceptional 
low  noise  characteristics.  Stand¬ 
ard  unit  has  a  100  megohm  insula¬ 
tion  resistance  and  is  available  in 
linearities  down  to  0.25  percent.  It 
will  meet  MIL  5272  B,  NAS  710 
and  applicable  portions  of  JAN 
R-19  Standards. 
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Tach  Generator 
high  temperature 

Globe  Industries,  Inc.,  1784  Stan¬ 
ley  Ave.,  Dayton  4,  Ohio,  has  devel¬ 
oped  a  miniature  tachometer  gen¬ 
erator  for  jet  engine  use  which 
meets  MIL-G-26611.  A  2-pole  3- 
phase  Y-connected  stator  and  the 
p-m  rotor  furnish  alternating  3- 
phase  output  power  with  frequency 
proix>rtional  to  rotor  velocity.  Unit 
is  capable  of  14  w  output  at  4,200 
rpm;  various  outputs  may  be  spe¬ 
cified. 
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ACOUSTICA 
ULTRASONIC 
CLEANING 
CUTS  COSTS! 


Much  better  cleaning  I 
Much  less  time  I 

In  seconds— all  dirt,  dust,  and  soils  are  “cavitated”  away 
ultrasonically!  No  scrubbing,  no  disassembling,  no 
costly  maintenance.  Hard-to-get-at  parts  are  cleaned 
swiftly  and  thoroughly.  Modern  Acoustica  ultrasonic 
cleaning  is  rapidly  replacing  older  methods.  Send  for 
details  of  complete  line  of  Acoustica  ultrasonic  equip¬ 
ment  and  cleaning  chemicals.  Acoustica  Associates,  Inc., 
Fairchild  Court,  Plainview,  N.  Y.  •  1042  Aviation  Blvd., 
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Literature  of 
the  Week 


TRANSFORMERS.  Chicago  Stand¬ 
ard  Transformer  Corp.,  3501  Ad¬ 
dison  St.,  Chicago  18,  Ill.  A  36- 
page  catalog  lists  over  750  trans¬ 
formers  for  industrial,  communi¬ 
cations  and  radio  and  tv  applica¬ 
tions. 
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PENNSYLVANIA  PLAN 

100% 

financins 


FACILITIES  BOOKLET.  Techni- 
trol  Engineering  Co.,  1952  E.  Al¬ 
legheny  Ave.,  Philadelphia  34,  Pa. 
An  8-page  booklet  describes  the 
company’s  background  and  facili¬ 
ties  for  the  design  and  manufac¬ 
ture  of  digital  components  and 
computer  and  data  processing  sys¬ 
tems. 
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Model  1035 
Tronftporent 
Poly*tyr»f># 


new 


Quality  meters  on  the  panel  indicate  quality 
throughout— and  HOYT  Panel  Meters  are 
quality  in  appearance  and  function  .  .  . 
the  complete  Line  of  matching  AC  and  DC 
Meters  for  original  equipment  and  replace¬ 
ment  applicatians.  Get  accuracy,  read¬ 
ability,  and  reliability;  plus  economy.  Specify 
HOYT  Electrical  Instruments  —  compatible 
components  for  production,  research,  and 
test  requirements. 


Complet<;  financing  for  Lease- 
Purchase  of  a  nev  plant  is  available 
in  labor-surplus  areas  of  Pennsylvania 
through  combined  efforts  of  lending 
institutions,  non-profit  community 
organizations  and  the  Pennsylvania 
Industrial  Development  Authority. 
Interest  as  low  as  2%,  with  deferred 
amortization,  can  be  applied  on  up 
to  one-half  of  total  plant  cost. 

100%  financing  is  also  available  in 
other  areas  of  the  State,  provided  by 
community  organizations,  banks,  in¬ 
surance  companies  and  other  sources. 
You  select  the  community  you  want. 
You  specify  plant  construction  details 
or  choose  one  of  several  plant  "shells” 
now  being  readied  for  completion. 


ACCELEROMETERS.  Clevite 
Electronic  Components,  3405  Per¬ 
kins  Ave.,  Cleveland  14,  Ohio.  Bul¬ 
letin  9503  lists  prices  and  specifi¬ 
cations  of  a  new  line  of  self¬ 
generating  accelerometers. 
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R-F  CONNECTORS.  Automatic 
Metal  Products  Corp.,  315-323 
Berry  St.,  Brooklyn  11,  N.  Y.,  has 
completed  its  radio-frequency  con¬ 
nector  guide  and  technical  manual 
which  presents  in  one  volume  a 
most  comprehensive  coverage  of 
coaxial  connectors. 
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100%  Financing  at  a  Glance  .  .  . 
induttrial  Plant  ConttructUm 

Subscribed  by  local  non-profit 
community  sponsored  builder- 
owner  corporations.  20% 

2nd  Mortgage  Loan,  Pennsyl¬ 
vania  Industrial  Development 
Authority.  S0% 

1st  Mortgage  Loan  obtained 
from  banks,  insurance  companies 
and  similar  lending  institutions.  50% 
Total  financing,  secured  through 
local  subscriptions  and  mortgage 
loans,  without  cash  investment  by 
the  manufacturer.  100% 


Model  647 
Block  Boketit* 

Moving  coil,  rectifier,  and  repulsion  types 

available  promptly  in  a  wide  assortment 

of  sizes,  ranges, 

cases,  and 

colors;  some  with 

parallax-free  mirror 

scales  —  all  with 

standard  mounting  ^ 

dimensions.  Or, 

custom  to 

the 

specifications. 

Send  for  latest  fully  BlUdf'Bo’ke^fe 
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p/icafions. 
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MEMORY  TESTER.  Digital  Equip¬ 
ment  Corp.,  Maynard,  Mass.,  an¬ 
nounces  a  folder  describing  type 
1512  memory  tester  system  for 
testing  coincident  current  core 
memories  under  simulated  com¬ 
puter  conditions. 
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RELIABILITY  ASSURANCE. 
Bourns,  Inc.,  6135  Magnolia  Ave., 
Riverside,  Calif.  A  new  8-page 
brochure  is  designed  to  familiarize 
component,  reliability  and  quality 
control  personnel  with  the  com¬ 
pany’s  reliability  assurance  pro¬ 
gram. 
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SELENIUM  RECTIFIERS.  Radio 
Receptor  Co.,  Inc.,  240  Wythe  Ave., 
Brooklyn  11,  N.  Y.  A  4-page  folder 


Ferfrteeepyof''Plmt  Leatien  Serviats" 
pmmpUft.  er/er  details  an  100%  financing, 
taitt  er  call: 


ELECTRICAL 

INSTRUMENTS 


Pennsylvania  Department  of  Commerce 
South  Office  Building 
717  Sutc  Street.  Harrisburg,  Pa. 
Phone:  CEdar  4-2912 


BURTON-ROQER8  COMPANY 

Safes  Division — Dept.  E 

42  CarletM  St.,  Cambridge  42,  Moss.,  U.SJL 
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contains  technical  data  on  the  Tri- 
Amp  selenium  rectifiers  in  which 
no  artificial  barrier  layer  is  used, 
thus  eliminating  the  cause  of  aging 
and  high  voltage  drop. 
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BASIC  BUILDING  BLOCKS.  Al- 
den  Products  Co.,  117  N.  Main  St., 
Brockton  64,  Mass.  A  new  bro¬ 
chure  graphically  describes  the 
company’s  method  of  modular  con¬ 
struction  of  electronic  units  from 
off-the-shelf  components. 
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AUDIO  BANDPASS  FILTERS. 
Control  Electronics  Co.,  Inc.,  10 
Stepar  Place,  Huntington  Station, 
L.  I.,  N.  Y.  Data  sheet  701  deals 
with  bandpass  filters  designed  for 
alternate-band  separation  use 
which  have  high  off-passband  im¬ 
pedances  permitting  inputs  to  be 
paralleled  with  no  adverse  effects 
on  other  circuitry. 
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SWITCH  DATA.  Newark  Controls 
Co.,  15  Ward  St.,  Bloomfield,  N.  J., 
has  available  four  technical  data 
sheets  which  describe  and  illus¬ 
trate  two  absolute  air  pressure 
switches  and  two  gas  density 
switches. 
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TRANSISTOR  CHOPPERS.  Air- 
pax  Electronics  Inc.,  Cambridge 
Division,  Cambridge,  Md.  A  com¬ 
plete  line  of  subminiature  and 
miniature  transistor  choppers  is 
described  in  bulletin  C-61. 
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DATA  COLLECTING  SYSTEM. 
Friden,  Inc.,  One  Leighton  Ave., 
Rochester  2,  N.  Y.  A  recent  book¬ 
let  describes  Collectadata,  a  new 
data  collecting  system  which  auto¬ 
matically  channels  information 
from  numerous  work  stations  to  a 
central  processing  point.  Applica¬ 
tions  and  benefits  are  listed. 
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CRT’s.  Thomas  Electronics  Inc., 
118  Ninth  St.,  Passaic,  N.  J.,  has 
released  a  6-page  brochure  featur¬ 
ing  the  mechanical  and  electrical 
characteristics  of  165  different  in¬ 
dustrial  and  military  crt  types  of 
the  magnetic-  and  electrostatic-de¬ 
flection  variety.  Brochure  is  de- 


Alrborne  Time  Code  Generator 
illustrates  high-density  packing 
obtainable  with  T-Series  circuits. 


Hinged  arrangement  of  mounting  The  finished  package  weighs 
panel  facilitates  accessibility.  only  20  lbs.)  measures  S'  x  8'  x 

20%'.  Unit  generates  14-diglt 
Point  Mugu  code,  modulating  a 
1  kc  carrier  plus  a  dc  time  coda. 
Three  sine  wave  and  four  pulse 
outputs  are  also  provided,  all 
with  only  96  T-Series  circuits 
and  77  watts  of  Input  power. 


FROM  SYSTEM  SPECS  TO  BREADBOARD 
TO  FINISHED  PRODUCT  IN  78  DAYSI 


EECO  Breadboard  Kit. 


mmaa 


BKnOUKS 


That’s  the  record  set  by  the  manufacturer  of  this  complex 
airborne  Time  Code  Generator  —  thanks  to  the  compati¬ 
bility  of  proven  EECO  T-Series  Circuit  Modules  and  the 
flexibility  of  the  EECO  Breadboard  Kit. 

Designed  and  developed  for  testing  the  fire  control  of 
manned  supersonic  aircraft  under  actual  flight  conditions 
at  altitudes  up  to  80,000  feet,  this  Time  Code  Generator 
employs  T-Series  circuits  throughout.  Required  accuracy  of 
1  part  in  10’  was  easily  obtained. 

HIGH  DENSITY.  LIGHT  WEIGHT 

The  total  package  contains  96  T-Series  Circuits,  14  filament- 
type  EECO  Minisig  Indicators,  and  power  converters  (the 
beginning  of  our  tine  of  compact  12-volt  EECO  Power 
supplies  for  use  with  T-Series  circuits)  —  all  within  a 
volume  of  %  cubic  foot.  In  spite  of  this  terrific  packing 
density,  the  equipment  still  retains  extreme  ease  of  accessi¬ 
bility  and  weighs  only  20  lbs.  No  cooling  is  required. 

T-SERIES  VS.  VACUUM  TUBE  CIRCUITS 

The  use  of  T-Series  transistorized  Germanium  circuits 
throughout  resulted  in  great  savings  as  against  equivalent 
equipment  designed  around  vacuum  tube  circuits.  Here  are 
some  startling  comparisons: 


T-SERIES 

VACUUM  TUBE 

SIZE 

800  cu.  in. 

8,000  cu.  in. 

WEIGHT 

20  lbs  (including 

160  lbs.  (plus  (an  and 

power  converters) 

power  supply) 

POWER 

77  watts 

6S0  watts  (plus  power  for  fan) 

SAVE  TIME  AND  MONEY 

You,  too,  can  develop  the  most  complex  equipment  in 
record  time  with  these  proven  EECO  circuits  and  systems 
development  aids.  They'll  save  you  time  and  money  in  four 
major  areas: 

1  DESIGN  —  You  can  devote  full  time  to  system  design 
problems  or  unusual  circuit  requirements,  knowing  that 
routine  circuit  detail  has  been  compatibly  pre-engineered 
and  packaged  for  you. 

2  BREADBOARD  —  The  unique  EECO  Breadboard  Kit  and 
plastic  circuit  cards  enable  you  to  set  up,  change,  or 
take  down  experimental  arrangements  quickly — without 
waste  of  time  or  materials.  Unit  contains  all  necessary 
permanent  wiring  to  accommodate  any  regular  T-Series 
circuit.  All  other  circuit  inter  connections  are  made  by 
patch  cords  or  plugs,  with  prepunched  circuit  cards  to 
guide  you. 

3  PRODUCTION  —  Your  production  problem  is  reduced 
to  one  of  mounting  sockets  on  panels  or  chassis  and 
providing  simple  socket -to -socket  wiring.  Plug  in  the 
appropriate  circuits  and  the  system  is  complete. 

4  CHECKOUT — The  extreme  reliability  of  T-Series  circuits 
eliminates  the  need  for  circuit  "debugging."  Checkout 
time  is  reduced  to  a  bare  minimum. 

Why  not  let  proven  EECO  T-Series  circuits  and  systems 
development  aids  help  you  solve  your  equipment  design 
problems? 

If  you  have  not  already  requested  your  copy  of  our 
new  Catalog  No.  859,  write  us  today  on  your  company 
letterhead. 

ENGINEERED  ELECTRONICS  COMPANY 

(a  subeidiary  of  Eleetrenic  Engineering  C«inp«My  of  CeUifomiot 

501  East  First  Straat  •  Saata  Aaa,  CalHaraia 

$«•  wt  at  the  IRE  Shew,  N.  Y..  March  21-24  ~ 
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MORE  Top  Producers  use 

HEXAGON  SOLDERING  IRONS 


INDUSTRY’S 
NO.  1 


SOLDERING 

IRON 


Follow  the  Leaders  and  Use  HEXAGON 


HEXACON  ELECTRIC  CO. 

598  WEST  CLAY  AVENUE 
ROSELLE  PARK,  NEW  JERSEY 


Write  for  Catalog  showing  the  most 
complete  line  of  Industrial  Soldering 
Irons  and  Long-Life  HEXCLAD  Tips. 


SERVING  INDUSTRY  FOR  A  QUARTER  OF  A  CENTURY 


VISIT  BOOTH  4012  I.R.E.  SHOW 


signed  so  that  it  can  be  con¬ 
veniently  used  as  a  wall  chart. 
CIRCLE  S22  ON  READER  SERVICE  CARD 

COAX  TERMINATIONS.  Wein- 
schel  Engineering,  1050.3  Metro¬ 
politan  Ave.,  Kensington,  Md. 
Bulletin  23.5-1/60  contains  specifi¬ 
cations  and  prices  for  precision 
coaxial  terminations,  models  .53.5, 
803  and  804,  with  type  N  con¬ 
nectors. 
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STATIC  MULTIPLE  POWER 
SUPPLY.  Magnetic  Amplifiers, 
Inc.,  632  Tinton  Ave.,  New  York 
55,  N.  Y.  New  static  inverter- 
converter  supply  designed  to  op¬ 
erate  off  28  V  d-c  and  provide  3 
phase  3,200  cps  power  at  1  Kva, 
with  additional  outputs  at  300  v 
d-c  and  150  v  d-c  for  a  total  of 
1,300  va  is  described  in  bulletin 
S-1057. 
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SILICON  DIODES.  Silicon  Tran¬ 
sistor  Corp.,  Carle  Place,  L.  I., 
N.  Y.,  has  available  a  new  bulletin 
with  technical  data  for  seven  sili¬ 
con  glass  diodes  manufactured  to 
conform  to  military  specifications. 
CIRCLE  525  ON  READER  SERVICE  CARD 

AUTOMATIC  WAVE  ANALYSIS. 
Minneapolis-Honeywell  Regulator 
Co.,  10721  Hanna  St.,  Beltsville, 
Md.  New  16-page  bulletin  DB 
9050a  describes  and  illustrates 
automatic  wave  analysis,  a  versa¬ 
tile  engineering  tool  for  Fourier 
and  spectral  power  studies. 

CIRCLE  526  ON  READER  SERVICE  CARD 

SILICONE  PRODUCTS.  General 
Electric  Co.,  Silicone  Products  De¬ 
partment,  Waterford,  N.  Y.  A  1960 
guide  to  GE’s  complete  line  of  sili¬ 
cone  products  is  now  available  in 
an  8-page  illustrated  bulletin. 

CIRCLE  527  ON  READER  SERVICE  CARD 

CAPACITOR  BULLETIN.  Sprague 
Electric  Co.,  North  Adams,  Mass. 
Bulletin  2110A  fully  describes  sub¬ 
miniature  Vitamin  Q  and  stabi¬ 
lized  wax  metal-clad  paper  capaci¬ 
tors. 

CIRCLE  528  ON  READER  SERVICE  CARD 

INTERFERENCE  FILTERS.  In¬ 
frared  Industries,  Inc.,  P.  O.  Box 
42,  Waltham  54,  Mass.  Perform- 
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ance  characteristics  and  other  fea¬ 
tures  of  four  basic  types  of  in¬ 
frared  interference  filters  are 
described  in  a  4-page  brochure. 

CIRCLE  529  ON  READER  SERVICE  CARD 

VOLTAGE  DIGITIZERS.  Adage, 
Inc.,  292  Main  St.,  Cambridge  42, 
Mass.  Important  engineering  data 
and  performance  specifications  of 
8  basic  Voldicon  voltage  digitizers 
.  are  described  in  a  6-page  short 
form  catalog. 

CIRCLE  530  ON  READER  SERVICE  CARD 

PHASE  SEQUENCE  RELAYS. 
Master  Specialties  Co.,  956  E. 
108th  St.,  Los  Angeles  .59,  Calif. 
Bulletin  2001  covers  18  standard 
phase  sequence  relays  which  offer 
automatic  monitoring  of  three 
phase  powijr. 

CIRCLE  531  ON  READER  SERVICE  CARD 

MAGNETIC  MODULATORS.  Gen¬ 
eral  Magnetics  Inc.,  135  Bloom¬ 
field  Ave.,  Bloomfield,  N.  J.,  has 
published  a  bulletin  describing 
Mag  Mod  miniaturized  magnetic 
modulators  which  are  designed  for 
subminiature  circuit  assemblies 
and  p-c  card  configurations. 

CIRCLE  532  ON  READER  SERVICE  CARO 

TRANSFORMERS.  Sorensen  & 
Co.,  Inc.,  Richards  Ave.,  South 
Norwalk,  Conn.  Product  data  sheet 
AC140  covers  three  models  of  reg¬ 
ulated  plate  and  filament  trans¬ 
formers. 

CIRCLE  533  ON  READER  SERVICE  CARD 

VOLTAGE  DIVIDER  CALIBRA- 
TION.  Electro  Scientific  Indus¬ 
tries,  Inc.,  Portland,  Ore.  “Design 
Ideas”  is  the  name  of  a  new  four- 
page  two-color  technical  publica¬ 
tion  to  be  issued  quarterly.  First 
issue  is  devoted  to  detailed  dis¬ 
cussion  of  voltage  divider  ac¬ 
curacy  and  calibration. 

«'  CIRCLE  534  ON  READER  SERVICE  CARO 

SAMPLING  RELAYS.  James  Elec¬ 
tronics  Inc.,  4050  N.  Rockwell  St, 
Chicago  18,  Ill.  Catalog  sheet 
covers  the  new  line  of  Micro-Scan 
relays  designed  for  d-c,  asynchro¬ 
nous  and  synchronous  switching 
of  extremely  low  microvolt  level 
to  moderate  level  signal  circuits 
such  as  found  in  digital,  analog 
and  measurement  applications. 
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for  -100°  F  to  500°  F  applications 

Select  the  right  Temp-R-Tape  for  your  job  from  a  variety  of  types  which  combine 
some  form  of  Teflon,  Fiberglas  or  Silicone  Rubber  backing  with  a  silicone  polymer 
adhesive.  Temp-R-Tapes  possess  high  dielectric  strength,  thermal  stability,  excellent 
moisture  resistance,  non-aging  characteristics  and  many  other  desirable  properties. 

CLASS  H  INSULATION  USES:  slot  lining;  interlayer  and  interphase  insulation; 
harness  bundling;  splicing;  wrapping  for  microwave  components,  transformer  coils, 
capacitors  and  high  voltage  cables. 


NON-STICK  USES:  non-stick  facings  for  film  guides  in  electronic  instruments,  heat 
sealing  bars,  forming  dies,  chutes,  guide  rails,  etc. 


AVAILABLE  FROM  STOCK:  1/4*  to  2*  widths,  18  yd.  and  36  yd.  rolls  and  12" 
width  on  liner  by  lineal  yard.  Sold  through  distributors. 


FREE  SAMPLE  and  folder  —  writa,  phone  or  use  inquiry  service. 

ELEaRICAL  AND  INDUSTRIAL  SPECIALTY  TAPES 

CONNEQICUT  HARD  RUBBER  CO. 

•duTmt  TM  Main  office:  New  Haven  9,  Connectkuf 
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Engineers  Set 
For  Convention 

A  COMPREHENSIVE  54-session  pro¬ 
gram  has  been  arranged  for  the 
1960  IRE  International  Convention 
on  March  21-24  in  New  York  City. 
Thirty-three  sessions  will  be  held  at 
the  Waldorf-Astoria  Hotel  and  21 
at  the  New  York  Coliseum.  (In  list¬ 
ing  the  program,  locations  are  re¬ 
ferred  to  as  WA  and  C,  respec¬ 
tively.)  An  attendance  of  60,000 
engineers  and  scientists  is  expected. 

Highlighting  the  technical  pro¬ 
gram  will  be  a  special  symposium 
on  Tuesday  evening,  March  22,  in 
which  the  nation’s  leading  experts 
will  discuss  the  future  of  space  elec¬ 
tronics. 

The  full  program  of  papers  and 
authors  follows : 


McFarlan:  for  IRE,  interplay 

Last  Tuesday,  the  new  president  of  the  Institute  of  Radio  Engineers  sand¬ 
wiched  in  a  private  celbbration  among  visits  to  chapters  of  the  IRE  in 
the  Southeast  and  meetings  at  the  New  York  headquarters.  It  was  his 
55th  birthday,  and  it  may  be  his  last  quiet  moment  in  a  busy  year. 

The  organization  which  Ronald  L.  McFarlan  now  heads  has  become 
the  world’s  largest  engineering  society,  with  many  electronics  engineers 
and  scientists  numbered  among  its  80,000  members.  The  organization’s 
growth  is  underscored  by  the  fact  that  this  year,  for  the  first  time,  it  has 
two  vice  presidents,  one  in  North  America  and  the  other  in  England. 

One  sign  of  IRE’s  maturity  is  the  increasing  interest  of  members  and 
officials  alike  in  cross-pollination  with  other  engineering  societies.  The 
Institute’s  board  of  directors  chose  well  in  picking  McFarlan  to  guide  it 
through  a  year  of  experimenting  with  increased  intersociety  exchange. 
The  tall  Ohioan — whose  barely  contained  energy  gives  him  the  appearance 
of  being  animated  by  springs — is  a  member  of  four  other  engineering 
fraternities*,  besides  having  been  a  senior  IRE  member  since  1951. 

He’s  deeply  conscious  of  the  twin  needs  to  increase  contact  with 
other  groups  and  to  educate  the  public  to  a  sound  understanding  of  the 
engineer’s  importance  in  the  community.  The  two  campaigns  will  absorb 
a  lot  of  his  time  during  the  coming  year. 

McFarlan,  a  researcher  and  engineering  manager  turned  consultant, 
went  to  the  University  of  Cincinnati  (his  home  town),  then  switched  to 
the  University  of  Chicago,  where  he  received  his  Ph.D.  in  physics  in 
1930.  For  two  years  afterward  he  was  a  National  Research  Council  Fel¬ 
low  in  physics  at  Harvard,  then  spent  three  years  on  the  faculty  there. 

Early  work  in  X-ray  diffraction  and  ultraviolet  spectroscopy  w’as  fol¬ 
lowed  by  interest  in  microwave  techniques,  radar  and  sonar,  instrument 
design,  computers  and  navigation  systems.  He  moved  from  posts  as  chief 
physicist  at  United  Drug  and  the  B.  B.  Chemical  Co.  through  the  director¬ 
ship  of  research  at  Bulova  Watch  Co.  to  Raytheon  Mfg.  Co.  For  eight 
years  he  was  executive  assistant  to  Raytheon’s  director  of  equipment 
engineering.  That  company  and  its  offspring  Datamatic  Corp.  (sired  also 
by  Minneapolis-Honey  well,  which  now  is  sole  owner)  are  two  of  the  big 
accounts  in  his  consulting  firm’s  portfolio. 

•Amertcan  Physical  Society,  American  Chemical  Society,  Institute  of  the  Aeronau¬ 
tical  Sciences,  and  the  American  Society  of  Naval  EJnBineers — not  to  mention  Si^ma  XI. 


Monday  Afternoon 
March  21 

1.  Control  Theory  (WA) 

Incremental  Phase  Plane  Atulysis  of  Non¬ 
linear  Sampled  Systems,  by  J.  A.  Aseltine  and 
R.  A.  Ncsbit,  Space  Technology  Laboratories, 
Inc. 

On  the  Existence  and  Uniqueness  of  the 
Optimal  Multivariable  Systems  Synthesis,  by 
M.  D.  Mesarovic,  Case  Institute  of  Tech¬ 
nology. 

On  Optimal  and  Suboptimal  Policies  in  the 
Choice  of  Control  Forces  for  Final-Value  Sys¬ 
tems,  by  M.  Aoki,  U.  of  Calif. 

A  Study  of  Asynchronously  Excited  Oscilla¬ 
tions  in  Nonlinear  Control  Systems,  by  O.  I. 
Elgerd,  U.  of  Florida. 

On  tljc  Optimum  Synthesis  of  Sampled  Data 
Multipoilc  Filters  with  Random  and  Nonran¬ 
dom  Inputs,  by  II.  C.  llsieh  and  C.  T.  Leon- 
des,  U.  of  Calif. 

2.  The  Brookhaven  Alternating-Gra¬ 

dient  Synchrotron;  Transistorized 
Nuciear  Instrumentation  (WA) 

The  Brookhaven  Alternating-Gradient 
Synchrotron 

Part  I — .Alternating  Gradient  Synchrotron, 
by  J.  P.  Blewett,  Brookhaven  National  labor¬ 
atory. 

Part  II — The  Linear  Accelerator  Injector  for 
the  .AGS,  by  S.  D.  Giordano,  Brookhaven  Na¬ 
tional  Laboratory. 

Part  Ill — Radio-frequency  .Accelerating  Sys¬ 
tem  for  the  .AGS,  by  M.  Plotkin,  Brookhaven 
Natior^l  Laboratory. 

Transistorized  Radiation  Monitoring  Equip¬ 
ment,  bv  J.  J.  Ilcnrs’,  Union  Carbide  Nuclear 
Co. 

•A  Sensitive  Parametric  Modulator  for  D-C 
Measurements,  by  R.'  R.  Hoge,  Bendix  .Avia¬ 
tion  Corp. 

Semiconductor  Synchronous  Clamp  for 
Millivolt  Signal  Levels,  by  .A.  J.  Koll,  E.  Bleck- 
ner  and  O.  C.  Srygley,  Aero  Geo  .Astro  Corp. 

3.  The  Engineer  Writes  and  Speaks 

(WA) 

How  to  Edit  Your  Own  Papers,  bv  Eleanor 
McElwee,  RCA, 

Basic  Conc  epts  of  Increased  Effectiveness 
in  Oral  Presentations,  by  1.  J.  Fong,  Rem¬ 
ington  Rand  Univac. 

New  Horii-ons  in  Scientific  Information 


» 
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i¥MT)LOCAL  B&A  service 

meets  your  electronic  chemical  requirements 
with  same  day  or  overnight  delivery! 


Yes,  you  can  always  count  on  prompt  service  when  you  order 
Baker  &r  Adamson— American’s  leading  line  of  chemic^  for  the 
dectronics  industry.  Here’s  why: 

Nationwide  Service!  General  Chemical  has  24  stock  points  for  its 
*‘B&A”  electronic  grade  chemicals.  Strategically  located  in  major 
industrial  centers,  they  can  provide  quick,  dependable  delivery  of 
electronic  chemicals  anywhere  in  the  nation.  In  most  cases,  your 
Older  will  be  en  route  to  you  the  same  day  we  receive  it 

Stocks  built  to  meet  your  requirements!  General  Chemical  offers 
America’s  most  complete  line  of  “Electronic  Grade’’  chemicals  . . . 
quality  products  especially  made  to  meet  every  reqviirement  for 
chemical  purity  and  uniformity.  Chances  are  your  local  B&A 
supply  point  already  has  most  or  all  of  the  electronic  chemicals 
you  are  now  using.  In  addition,  we  will  be  glad  to  build  local  stocks 
to  meet  your  special  month-to-month  requirements. 

“One-stop  shopping”  saves  you  time!  By  filling  all  your  electronic 
chemical  needs  at  your  loc^  B&A  supply  point  you  save  time— 
simplify  ordering,  recoid-keeping,  inventory  and  bookkeeping.  And 
you’re  sure  of  the  highest  in  chemical  quality  and  purity! 

For  further  information,  write  or  phone  the  nearest  B&A  supply 
point  listed  at  right 


Albany,  N.  Y. 
Atlaiita,Ga. 
Baltimore,  Ml 
Baton  Rougt,  La. 
Birmingham,  Ala. 
Boston,  Mass. 
Bridgeport,  Conn. 
Buffalo,  N.Y. 
Charlotte,  N.  G. 
Chicago,  HI. 
Cleveland,  Ohio 
Detroit,  Mich. 


East  St  Louis,  HI 
Hedges,  Wash. 
Houston,  Texas 
Los  Angeles,  Calif. 
Milwaukee,  Wise. 
^Montreal,  Quebec 
Philadelphia,  Pa. 
Pittsburgh,  Pa. 
Richmond,  Va. 

San  Francisco,  CaTif. 
*Toronto,  Ontario 
*Vancouvor.  B.  C. 


*ln  Canada:  Allied  Chemical  Canada,  Ltd. 


B AKiai  &  ADAMSON* 

**Eleotronio  Grade** 
Chemieala 


/yiied 

(Jiemical 


GENERAL  CHEMICAL  DIVISION 

40  Rector  Stroot,  Now  York  6.  N.  Y. 


Visit  our  Booth  #4216  at  the  IRE  National  Convention-New  York  Coliseum- March  21-24 
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Noti^iern  Radio 


ALL-TRANSISTOR  VF  Carrier  Telegraph  System 


IS  CHANNELS  m  )S> 


ORTHERN  Radio  company,  inc 

U7  W  22nd  Stree*  Ne-w  York  11,  N  Y 
p  'S«*ttrri  in  Ovo/dy  ComrrwnicoFiOnj  fqutpmenf 


literdturc  to  Dept.  RS 


4-Pole  PAM  Telemetering  Commutator 

^  •.  up  to  180  Data  Channels  #  5  rps 


Preparation,  by  N.  }.  Smith,  IBM. 

The  Paper  Reader  at  Conventions  Will 
Soon  Be  Obsolete,  by  |.  O.  Reece,  Texas 
Instruments,  Inc. 

4.  Radio  Fr^oency  Interference  (WA) 

Simulation  Tests  on  an  Interference  Rejec¬ 
tion  .-tntenna  System,  bv  W.  D.  White  and 

C.  O.  Ball,  AIL. 

Computer  Simulation  of  Signal  Environ¬ 
ments,  by  W.  G.  James,  AM&F  Co. 

Wiring  of  Data  Systems  for  Minimum 
Noise,  by  J.  V.  White,  Beckman/Systems  Div. 

Receiver  .\nalvsis  for  Interference  Prediction 
Purposes,  by  D.  C.  Ports,  Jansky  &•  Bailey; 

C.  R.  Miller  and  John  Savage,  Rome  .\ir 
Development  Center. 

Electromagnetic  Interference  and  V'ulner- 
ability  Reduction,  by  J.  J.  Egli,  US  .\rmy 
Signal  R&D  Lab. 

Fire  Fighting  or  Fire  Prevention,  by  L. 
Yarbrough  and  J.  W.  Worthington,  Jr.,  CrifFiss 
AFB,  N.  Y. 

5.  Engineering  Management — I  (WA) 

Management  and  the  Employee-Owned  Con¬ 
cept  of  Young  R  and  D  Growth  Firms,  by 

D.  M.  Kruchko,  Aero  Geo  Astro  Corp. 

An  Engineering  Management  View  of  the 
.Maintainabilitv  Problem,  by  M.  J.  Marcus, 
IBM. 

Engineering  Management  for  Creative  .\p- 
pnisal  of  New  Ideas — The  Secret  Weapion  for 
'I’eclmical  Progress?,  by  W.  H.  Beaubicn,  GE. 

How  to  Produce  Reliable  Products  at  a 
Profit,  by  C.  W.  Watt,  Raytheon  Co. 

Concepts  of  Capital  Financing  for  Electronic 
Companies,  by  R.  T.  Silberman,  Electronics 
Capital  Corp. 

6.  Advances  in  Aerospace  Subsystems 

(C) 

Range  .\mbiguity  Resolution  in  High  PRF 
Radar,  by  N.  S.  Potter,  The  W.  L.  Maxson 
Corp. 

.\n  Ion  .Mtimeter  for  Pressure-Altitude  .Meas¬ 
urements,  bv  G.  V.  Zito,  Bendix  .\viation 
Corp. 

The  Nature  of  Astro  Doppler  Velocity  .Meas¬ 
urement,  by  J.  E.  Abate,  Kcarfott  Co.,  Inc. 

Generation  of  .\rtificial  Electronic  Displays 
with  .Application  to  Integrated  Flight  Instru¬ 
mentation,  by  G.  H.  Balding,  Kaiser  Industries; 
and  Charles  Susskind,  U.  of  Calif. 

The  Synchro-Magnetic  .Approach  and  Ter¬ 
minal  Landing  System  for  Aircraft,  by  Ross 
Gunn,  The  .American  Univenity. 

7.  Production  Techniques  (C) 

Fabrication  and  Interconnection  of  Micro- 
Circuits  .Applicable  to  Data  Processing  Equip¬ 
ment,  by  J.  E.  Richardson  and  J.  W.  Burkig, 
Hughes  .Aircraft  Co. 

Ultrasonic  Welding  of  Electronic  Com¬ 
ponents,  by  W.  C.  Potthoff,  C.  F.  DePrisco 
and  W.  N.  Rosenberg,  Aeroprojects  Inc. 

A  Disquisition  of  the  Innovations  and 
Gadgetry  Used  in  the  Volume  Production 
of  a  Super  Power  Electron  Device,  by  J.  A. 
Jolly,  Eitel-McCullough,  Inc. 

I^sign  and  Manufacturing  of  a  Simplified 
Grid  Module,  by  Leon  Jacobson,  GE. 

Micromodule  Components:  A  Review  of 
the  State  of  the  .Art,  by  R.  A.  Felmly,  RC.A. 

8.  Electronic  Devices  (C) 

Rating  Power  Transistors  for  High  Current 
Pulses,  by  Peter  Balthasar,  Bendix  .Aviation 
Corp. 

An  NPN  Fusion  Alloy  Silicon  Transistor 
for  "Avalanche  Mode”  Operation,  by  R.  C. 
Wonson  and  W.  A.  McCarthy,  Raytheon  Co. 

Photoconductor  Optical  Encoders  for  In- 
Line  Readout  Devices,  by  Carl  Isbom,  Beck¬ 
man/Berkeley  Div. 

Advances  in  Screen  Structure  and  Data 
Distribution  for  the  ELF  Display  System,  by 

E.  A.  Sack,  Westinghouse  Research  Labs. 


fm/fm  Telemetering 


This  4-pole  switch  combines  two  pairs  of  PAM 
commutating  sections.  One  pair  consists  of  two 
poles,  each  pole  capable  of  sampling  30  MSB 
channels.  The  other  pair  is  capable  of  sampling 
60  MBB  channels  per  pole.  A  single  28  volt  d.c.  un¬ 
governed  motor  drives  all  {witching  sections.  The 
switch  is  designed  and  built  to  withstand  space, 
explosive  and  airborne  environmental  conditions 
in  Missiles,  Rockets,  and  other  applications. 


Poles  XI  &  #2  —  60  MBB  contacts  each 
Poles  *3  4  #4  —  30  MBB  contacts  each 
Phasing  —  i  100  microseconds  in  each  set 


SUndards:  Military  MIL-E-5272,  MIL  I-6181B 

Temperature  .  .  .  Operating, — 20“F  to -t-185’F 
Altitude . 0  to  100,000  feet 

Vibration . 15g*  per  cycle  per  second;  25-2000  cps  random; 

5  minutes  each  on  3  axes 

Shock . lOOg,  10  millisecs,  sawtooth,  six  directions 

Acceleration  ,  .  .  45g  for  2  seconds  in  six  directions 
Service  Free  Life  .  .  200  hours  guaranteed;  500  hours  expected 
Insulation  Resistance  100  megohms  at  300  volts  d.c. 

-Hi  Potential  Test  .  .  500  volts,  60  cycle  a.c.,  1  min.  each  lead  to  ground 


Complete  specifications  and  drawings  available 
on  Technical  Bulletin  No.  500660 

INSTRUMENT  DEVELOPMENT  LABORATORIES,  INC. 

Subsidiery  of  Royal  McRae  CorporatiOM 
54  MECHANIC  STREET,  ATTLEBORO,  MASSACHUSEHS,  U.M* 
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IN  INNER  SPACE 


Spanking  new  products  off  the 
drawing  boards  hold  high  promise... until 
their  natural  enemies  "gun  them  down" 
with  destructive  environmental  forces. 
Why  not  consider  hermetic  sealing 
-the  proven  technique  that  builds 
an  impenetrable  shield  against 
7  major  causes  of  product  failure? 

By  use  of  inert  gas  filling, 

GHS  Hermetic  Sealing  permanently  rids 
your  components  and  systems  of  any  of 
the  common  hazards  of  corrosion, 
dust,  fungus,  altitude  pressures,  etc., 
which  can  seriously  affect  their 
rated  performances.  Let  us  show  you 
how  to  preserve  the  quality  reputation 
of  your  products  with  hermetic  sealing. 


RE-USABLE  HERMETIC  SEALS 


Pressurized  GASEALS  for 


static  sealing  assure  absolute 
protection  against  gases  and 
liquids  under  severe  conditions 
of  temperature  and  environment. 


GASEALS 


Aviilabl*  in  many  sizas  and 
shapes  for  Aircraft.  Missiles, 
Electronics,  Industrial  and 
Military  Applications 

WRITE  OR  CALL  TODAY  FOR  HERMETIC  SEALING 
BROCHURE.  AND  GASEAL  BULLHIN  NO.  258A 


GENERAL 
HERMETIC 
SEALING  coRP 

99  E.  HAWTHORNE  AVE. 
VALLEY  STREAM,  LI.,  N.Y. 
VAIley  Stream  5-6363 


ELECTRONIC  SUB  SYSTEMS  ■  MEGPOTS  M  GASEALS 
TOGGLE  SWITCHES  M  HERMETIC  SEALING  SERVICES 
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Shadow  Grid  VHP  RF  Tuner  Tubes,  by  F. 
R.  Snyder  and  C.  D.  McCooI.  CE. 

Focus-Reflex  Modulation  for  Electron  Guns, 
by  Kurt  Schlesinger,  GE. 


Tuesday  Nfoming 
.March  22 

9.  Control  Applieationt  (WA) 

Decoupling  I  cAniques  in  Multi-Loop  Con¬ 
trol  Systems,  by  R.  H.  Loomis,  Westinghouse 
Electric  Corp. 

Optimum  Compensation  of  a  Position  Servo 
with  a  Magnetic  Clutch  .\ctuator,  by  R.  |. 
Hruby,  Northrop  Corp. 

Synthesis  of  a  Self  Adaptive  Autopilot  for 
a  Large  Elastic  Booster,  by  G.  W.  Smith,  The 
Martin  Co. 

Design  of  Optimum  Beam  Flexural  Damp¬ 
ing  in  a  Missile  by  .\pplication  of  Root-Locus 
Techniques,  by  R.  J.  Hruby,  Northrop  Corp. 

Flywheel  Control  of  Space  Vehicles,  by  J. 
E.  Vaeth,  The  Martin  Co. 

10.  Direct  Conversion  (WA) 
Thermoelectric  Converters,  by  Kurt  Katz, 

Westinghouse  Electric  Corp. 

Thermionic  Converters,  by  Walter  Grat- 
tidge,  GE  Research  Lab. 

Noble-Gas  Plasma-Diode  Thermionic  Con¬ 
verter,  by  F.  E.  Jamerson,  General  Motors  Re¬ 
search  Labs. 

Magnetohydrodynamic  Approaches,  by  R.  J. 
Rosa,  ,\vco-Everett  Research  Lab. 

Direct  Conversion — Where  Do  We  Stand?, 
by  R.  J.  Pidd,  General  Dynamics  Corp. 

11.  Broadcasting — I  (WA) 

Report  on  Geneva  Radio  Conference,  by 
W.  H.  Watkins,  FCC. 

Future  Possibilities  for  Film  Room  Mech¬ 
anization,  bv  J.  H.  Greenwood,  \VT'.\E-TV 
and  M'CAE  AM  FM. 

Directional  .\ntcnnas  for  Television  Broad¬ 
casting,  by  G.  H.  Brown,  RCA. 

Service  .Area  of  an  .Airborne  Television  Net¬ 
work,  by  M.  T.  Decker,  National  Bureau  of 
Standards. 

12.  Audio  (WA) 

.A  Plotter  of  Intermodulation  Distortion,  by 
E.  F.  Feldman,  Panoramic  Radio  Products, 
Inc. 

Listener  Ratings  of  Stereophonic  Svsteins, 
by  H.  B.  Moore,  GE. 

Calculation  of  the  Gain-Frequency  Charac¬ 
teristic  of  a  Multi-Mesh  Transistor  .Amplifier 
Stage  Using  a  Programmed  Computer,  bv  D. 
E.  Brinkerhoff,  Delco  Radio  Div.,  General 
Motors  Corp. 

Automatic  Compensation  of  an  .Audio  Sys¬ 
tem  Spectrum  Operating  with  a  Random  Noise 
Input,  by  C.  E.  Maki,  MB  Electronics. 

An  Arulysis  of  Facton  .Affecting  Recording 
Reliability  and  Digital  Tape  Rccordcn,  by  Ken 
Taylor,  Ampex  Corp. 

13.  Engineering  Management — II  (WA) 

More  Effective  Engineering  Proposals — One 
Key  to  Success,  by  F.  W.  Evans,  Jr.,  Office  of 
Naval  Materiel. 

The  Application  of  Closed  Loop  Control 
Techniques  to  Engineering  Project  Planning 
and  Control,  by  R.  W.  Hainc  and  \\'.  Lob, 
Bendix  .Aviation  Corp. 

The  Professional  Register — .A  Program  for 
Improving  Engineering  Management  Visibility 
of  Technical  Capabilities,  by  N.  .A.  Begosich, 
Hughes  .Aircraft  Co. 

Management  Control  of  Engineering  Effort 
through  Graphic  Methods,  by  B.  P.  C^llomp, 
Bendix  .Aviation  Corp. 

14.  Varied  Views  of  Medical  Elec¬ 

tronics  (C) 

Introductory  Remarks — Training  of  Medical 
Engineers,  by  H.  H.  Zinsser,  New  York  City. 


DILEETRIK 

casts  MAGIC  into 


i\C'^ 


•OoPont  $  te»fonuOToethr’ene  Retiot 

In  standard  or  special 
requirement  applications  of 

Pressure  Sensitive  Cast  Teflon 
Tapes  and  films 
Metallized  Cast  Teflon  Tapes 
and  Films 

Minimal  Dimension  Cast  Teflon 
Tapes  and  Films 

jX  Flexible  Cast  Teflon  Forms  and 
Containers 

The  amazing  properties  of  Teflon  can 
be  cast  into  many  diverse  roles— magi¬ 
cal  yet  practical. 

Although  we  at  Dilectrix  have  seen,  and 
contributed  to,  Teflon's  growth  from  a 
basic  resin  to  a  valuable  family  of  fab¬ 
rications— we  believe  the  best  in  Teflon 
is  yet  to  come. 

In  fact,  Cast  Teflon  could  be  the  answer 
to  many  of  your  most  challenging  tech¬ 
nical,  scientific  and  production  pursuits. 
We  would  welcome  hearing  of  your  re¬ 
quirements  arid  working  closely  with 
you  toward  meeting  them. 

WRITE  DEPT  RD-3 

Ifor  further  detoiU 
ond  full  catalog 

.  rTTritn 

DILECTRIK 

lORPORRTIOn 

I  Allen  B  Ivd.  &  Grand  Ave 
Farmingdolv  LINY 


PIONECRIIN  THE  DEVELOPMENT 
_ OP  CAST  TEFLON  FILM 
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do  you  know 
what’s  expected 
from 

semi-conductor, 
materials?  I 


Automatic  Measurement  of  Enzyme  Activity, 
by  D.  I.  Weinberg,  Astra,  Inc. 

Biological  Microwase  Hazards,  b\  V.  T. 
I'oinberg,  Biophysical  Research  Lab. 

An  Automatic  Physiological  Telemetry  and 
.\nalog-to-Digital  Conversion  System,  by  \\’.  E. 
Sullivan,  .Airborne  Instruments  La^ratory; 
J.  T.  Farrar,  Veterans  .Administration  Hos¬ 
pital;  and  C.  .A.  Steinberg,  .Airborne  Instni- 
ments  Laboratory. 

Panel;  Significant  Variables  in  Biophysical 
Evaluation  of  the  Human  under  Stress 

Members:  Charles  D.  Ray,  U.  of  Tennessee; 
Leland  Clark,  Medical  College  of  Alabama; 
Members  of  the  Staff  of  Col.  John  P.  Stapp, 
W’right-Patterson  ,AFB;  and  Otto  H.  Schmitt, 
U.  of  Minnesota. 

15.  Modern  ^proaches  for  Improved 
Air  Traffic  Management  IC) 

.An  .Air  Height  Surveillance  Radar  (.AHSR-1), 
by  T.  J.  Simpson,  Federal  .Aviation  .Agency. 

.Automatic  Ground-.Air-Ground  Communica¬ 
tions  for  Control  of  .Air  Traffic,  by  R. 
Deal,  Federal  .Aviation  .Agency. 

Technical  Research  for  Future  Aviation 
Facilities,  by  Nathaniel  Braverman,  W'.  W. 
Felton,  Simon  Jiistman,  R.  E.  Kester,  L.  J. 
Schaub  and  .Arthur  Wetter,  Federal  .Aviation 


Dial  a  hoi*  m  a 
jiffy,  Mkromafer 
front  op*rat*d 
bock  ond  >ld* 
gougai  provid* 
instant  gaugbip. 


press 

Accurate 
Burr-Free 
Punching  at 
12  Rotating 
Stations 


.A  Mathematical  Analysis  of  the  Performance 
of  the  .ATC  Radar  Beacon  System,  by  .A.  .Ash¬ 
ley  and  F.  H.  Battle,  Jr.,  .Airborne  Instruments 
Laboratory. 

16.  Broadening  Device  Horizons  (C) 

Masers,  by  J.  Meyer,  MIT. 

Variable  Reactance  D^’ices.  by  B.  Salzberg, 
.Airborne  Instruments  Laboratory. 

Tunnel  Diodes,  bv  H.  S.  Sommers,  Jr., 
RCA. 

Functional  Devices,  by  W.  A.  .Adcock, 
Texas  Instruments,  Inc. 


Tuesday  .Afternoon 
March  22 

17.  Radar  and  Coding  Theory  (WAl 

Sequential  Procedures  in  Radar  Pre-Track¬ 
ing,  by  Mischa  Schwartz,  Polytechnic  Institute 
of  Brookivn. 

Detection  Range  Predictions  for  Pulse 
Doppler  Radar,  by  S.  .A.  Meltzer  and  S. 
Thaler,  Hughes  .Aircraft  Co. 

The  Search  Efficiency  of  the  Sequential 
Probability  Ratio  Search  Radar,  bv  G.  W. 
Preston,  General  .Atronics  Corp. 

Group  Codes  for  Correcting  Prescribed 
Error  Patterns,  by  R.  T.  Chien,  IBM. 

Some  Results  on  Best  Recurrent-Type  Binary 
Error-Correcting  Codes,  by  W'.  L.  Kilmer, 
Montana  State  College. 

18.  Industrial  Electronic  Instrumenta¬ 

tion  (WA) 

.An  inquiry  into  the  Computer  .Automation 
of  Supermarkets,  by  R.  R.  Segel,  Thompson 
Ranio  W'ooldridge,  Inc. 

.Automatic  Testing  and  Calibration  of  Cen¬ 
tral  .Air  Data  Computer,  by  H.  Langenthal, 
Bendix  .Aviation  Corp. 

Electronics  in  .Agriculture,  by  F.  C.  Jacob, 
U.  of  California. 

Tire  Shawmeter — .An  Electronic  Two-Color 
Pyrometer,  bv  V.  G.  Shaw,  Shaw  Instrument 
Corp. 

19.  Broadcasting — II  (WA) 

Some  Engineering  .Aspects  of  Video  Tape 
Recording  Production,  bv  E.  E.  Benham, 
KTTV,  Inc. 

-A  Modem  TV  Transmitter  Plant  Input 
System,  by  J.  L.  Stem,  CBS-TV^  Network. 

.A  Special  Effects  .Amplifier  for  Non-Com¬ 
posite  or  Composite  Monochttome  or  Color 
TV  Signals,  by  R.  C.  Kennedy,  NBC. 

Remote  Control  of  TV  Microwave  Equip¬ 
ment,  by  J.  B.  Bullock,  RC.A. 


The  new  Di-Acro  4  Ton  Tur¬ 
ret  Punch  Press  provides  rap¬ 
id,  close  tolerance  punching  of 
round,  square,  oval  and  rec¬ 
tangular  holes  from  Jig"  to  2". 

Rotating  turrets  provide 
rapid  indexing  for  single  or 
sequence  punching.  Precision 
hole  location  quickly  obtained 
with  Micro-twin  gauges. 
Punches  sheet  metals  up  to 
16  gauge  mild  steel,  fibreboard, 
asbestos,  paper,  cork,  leather, 
rubber,  plastic  and  other  sheet 
materials. 

Dies  are  mounted  in  turrets 
—always  handy.  Standard 
clearance  between  punch  and 
die  is  .002".  Choice  of  6  other 
clearances  at  no  charge.  The 
Di-Acro  Turret  Punch  Press 
is  safe,  simple  to  operate — re¬ 
quires  little  maintenance. 

roRAnlr  fkf  Yettotr  Patftit  •/  pour 
phone  un^er  Meehinerp,  Mo- 

I  TmU  for  the  name  of  pour 

iMvwNaM  I  Di-Aero  dtetrihutor  or 

^  —  [I  write  urn  for  i^uiek  Faeln  Folder 
Sp  4e$er{bin0  and  other  Di-Aero 

maehin* «. 

dfw-odk-ro 


There  were  more  than  a  H 
dozen  articles  on  semi-  H 
conductor  materials  in 
electronics  in  recent  months. 
Each  was  specially  edited  to 
give  you  ail  key  facts,  ideas  or 
trends— and  there’s  more  com¬ 
ing!  Accurate  electronics’  re¬ 
porting  tells  you  what’s  hap¬ 
pening  now  .  .  .  what’s  ex-  . 
pected  in  materials  and  com¬ 
ponents.  Don’t  miss  dozens  of 
articles  on  basic  subjects  ed¬ 
ited  to  keep  you  informed,  help  - 
make  your  research,  develop- 
ment,  sales  and  marketing  ' 
plans  pay  off.  It  pays  to  sub- 
scribe  to  electronics  (or  re-  j 


new).  Fill  in  box  on  Reader 
Service  Card  now.  Easy  to  use. 
Postage  free. 


FIND  WHAT 
YOU  NEED  in] 
electronics 


321  8th  Avenue  Lake  City,  Minn. 
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20.  Audio  and  Broadcast  and  Tele¬ 

vision  Receivers  (WA) 

The  Present  Status  of  Stereo  Broadcasting, 
by  C.  G.  Lloyd,  GE. 

Receiver  Design  Considerations  for  Stereo¬ 
phonic  FM  Multiplex  Broadcasting,  by  C.  G. 
Filers,  Zenith  Radio  Corp. 

The  Percival  Stereophonic  Sound  System, 
by  W.  S.  Percival,  Research  Laboratories  of 
Electric  &  Musical  Industries,  Ltd.,  England. 

A  Continuously  Variable  Wireless  Remote 
Control  for  Stereophonic  Phonographs,  by 
A.  A.  Goldberg  and  Arthur  Kaiser,  CBS  Labor¬ 
atories. 

Automatic  Stereophonic  Phaser,  by  B.  B. 
Bauer,  A.  A.  Goldberg  and  G.  Pollack,  CBS 
Laboratories. 

21.  The  Human  as  Originator  of  Signals 

and  Schemes  (C) 

Implantable  Cardiac  Pacemakers,  by  Wilson 
Greatbatch,  Electronics  Consultant,  Clarence, 
N.  Y. 

Detection  and  Analysis  of  HF  Signals  from 
Muscular  'I'issues  with  Ultra  Low  Noise  Am¬ 
plifiers,  by  VV'.  K.  Volkers,  Cohu  Electronics; 
and  W'illiam  Candib,  St.  Claire  Hospital, 
Schenectady,  N.  Y. 

Stereo  IDymamic  Aspects  of  Fetal  Ausculta¬ 
tion  and  Its  Application  to  Medical  Diagnosis, 
by  F.  D.  Napolitani,  Mt.  Vernon,  N.  Y'.,  and 
L.  E.  Gamer,  Jr.,  Silver  Springs,  Md. 

Use  of  a  High  Sensitivity  Capacitance  Pick¬ 
up  in  Heart  Sound  Research,  by  Dale  Groom 
and  Y.  T.  Sihvonen,  Medical  College  of  South 
Carolina. 

Panel:  Discussion  of  Human  Factocs  in 
Electronic  Design  Leslie  Kaeburn.  U.  of 
Southern  Calif.,  Walter  Tolies,  .\irborne  In¬ 
struments  Laboratory,  and  Edward  Llewellvn- 
Thomas,  Defence  Research  Medical  La(>s., 
Canada. 

22.  Design  of  Equipment  Reliability 

Safety  Margins  Established  by  Combined 
Environmental  Tests  Increase  .\tlas  Missile 
Component  Reliability,  by  C.  C.  Campbell, 
Convair  .\stronautics. 

Segregating  Subsystem  Enors  of  a  Transis¬ 
tor  Vfagnetic  Circuit,  by  W.  R.  Kuzmin, 
Packard  Bell  Electronics  Corp. 

The  Statistical  .\nalysis  of  Redundant  Sys¬ 
tems,  by  Fred  Moskowitz,  Rome  Air  Des  elopr- 
ment  Center. 

Some  Results  of  an  Early  Reliability  Pro¬ 
gram,  by  R.  E.  Kuchn,  IBM. 

Maintainability  Profile  Analysis,  by  H.  E. 
Thomas,  J.  Soukup  and  W.  Brobst,  ITT  Lab¬ 
oratories. 

23.  Microwave  Tubes  (C) 

High  Power  C\\'  X-Band  Amplitron,  by 
W  .C.  Brown,  Raytheon  Co. 

High  Power  L  Band  CW  Traveling  Wave 
Tube  Amplifiers,  by  R.  Strauss  and  J.  Mc- 
Cammon,  Sperry  Electronic  Tube  Division. 

The  Effects  of  Magnetic  Focusing  Fields  and 
Transverse  Beam  Velocities  on  Spurious  Oscil¬ 
lations  in  Backward- W'ave  Oscillators,  by  L.  L. 
Maninger,  Sylvania  Products,  Inc. 

The  Design  and  Performance  of  a  Com¬ 
mercial  Ammonia  Maser  Oscillator,  by  S. 
Hopfer,  Polytechnic  Research  &■  Development 
Co.,  Inc. 

Extended-Dynamic-Range  T  raveling- Wave 
Tubes,  by  J.  iCiger  and  E.  J.  Downey,  Hughes 
.\ircraft  Co. 


4lie  modern  way  to  cut  costs . . .  save  time. 


MODEL  I CK 


The  Model  CK  features  Coil  Winding  Equipment 
Company's  recently-developed  turret  transfer.  In  com¬ 
bination  with  a  suitable  winding  head,  the  ingenious 
turret  transfer  permits  adding  —  only  as  needed  — 
hopper  feed  for  the  coil  forms;  stripping,  cementing, 
taping  and  cutting  attachments.  The  Model  CK  will 
produce  complete  bobbin  or  single-layer  coils  with¬ 
out  operator  attention  when  equipped  with  a  hopper 
or  magazine  for  the  coil  forms  and  appropriate  stan¬ 
dard  attachments,  and  it  will  provide  stations  for 
finishing  as  required. 


Tuesday  Evening 
March  22 

24.  Electronics— Out  of  This  World 
(WA) 

Inter-galactic  Data,  by  Lloyd  V.  Berkner, 
.\ssociated  Universities,  and  Morris  Tepper, 
NASA. 

Weather  Forecasting  and  Control,  by  Luis 
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For  100%  ” 
Reliability  Effort 


deFlorez,  USNR. 

Reconnaissance — Radio,  Radiation,  Infra 
red,  (Optical,  by  B.  S.  Pulling,  WPAFB,  Oliio 
Design  for  Survival  (Personnel  and  Mate 
rial),  by  Hubertes  Strughold,  Randolph  AFB 
Communication  Relaying,  by  Jerome  B 
VV'iesner,  MIT. 


DIGITAL 

READ-OUT 

COUNTERS 


W’edncsdav  Morning 
March  2^ 

25.  Detec' icn  Theory  and  Applications 

to  Physics  (WA) 

F'sti'.nation  of  Doppler  Shifts  in  Noise 
Spectra,  by  Peter  Swcrling,  The  Rand  Corp. 

Optimum  Coincidence  Procedures  for  De¬ 
tecting  Weak  Signals  in  Noise,  by  Jack  Capon, 
Federal  Scientific  Corp. 

A  General  Theory  of  Signal-to-Noisc  Ratio 
Iniprosement,  with  .Application  to  the  Visual 
Detection  of  W’eak  Signals,  by  N.  S.  Potter, 
W.  I..  Maxson  Corp. 

Information  Rates  in  Photon  Channels  and 
Photon  .Amplifiers,  bv  T.  F..  Stem,  Colum¬ 
bia  U. 

.An  .Aspect  of  Infonnation  Theory  in  Op¬ 
tics,  by  Hideya  Camo,  IBM. 

26.  Broadcast  and  Television  Receivers 

(WA) 

Reduction  of  Modulation  Defoenssing  in 
Television  Picture  Tubes,  by  Joseph  Hoehn, 
Allen  B.  DuMont  Laboratories,  Inc. 

Recent  Developments  in  Scan  Magnifica¬ 
tion,  by  N.  Parker,  I.  Csorba  and  N.  Frihart, 
Motorola,  Inc. 

Noise  Figure  Performance  of  VHF  Tran¬ 
sistors  and  Tubes  at  A'arious  Operating  Con¬ 
ditions,  by  J.  F.  Bell  and  L.  F,.  Matthews, 
Zenith  Radio  Corp. 

.A  New  High  Performance  .AM/FM  Tran¬ 
sistorized  Portable  Receiver,  by  B.  J.  Miller 
and  E.  .A.  Snelling,  Zenith  Radio  Corp. 

Filter-Phaser  .AM  Stereophonic  Receiver,  by 
A.  A.  Goldberg  and  .Arthur  Kaiser,  CBS 
Laboratories. 

27.  Electronic  Component  Parts  (WA) 

.An  Evolution  Is  Coming,  bv  Richard  De¬ 
witt,  DSDD  R&E. 

Tomorrow’s  Technology — Functional  Elec¬ 
tronic  Blocks,  bs'  AV’.  S.  Hcavner,  Wright-Pat- 
terson  -AFB. 

Electronic  Progress — Circa  1960,  by  L.  J.  D. 
Rouge  and  G.  M.  R.  Winkler,  Ft.  Monmouth, 
N.  J. 

The  Tliermionic  Integrated  Micro-Module 
Program,  by  C.  G.  Childs,  .A.  P.  Haase,  M. 
W.  Hamilton  and  R.  M.  Hughes.  GE. 

Microcircuitrs' — .A  Practical  Technology  for 
♦Reliable  Microminiaturization,  by  F.  P. 
Granger,  Jr.  and  J.  G.  Smith,  Varo  Mfg.  Co. 

28.  Space  Telemetry  (WA) 

A  A'ersatile  Data  Processing  Facility,  by  J. 
P.  Randolph,  Johns  Hopkins  U. 

Evaluation  of  Modulation  Methods  for  Tele- 
mctiA  Usage,  bv  M.  Rudin  and  D.  Childers, 
.Aeronutronic  Div.  of  Ford  Motor  Co. 

Conceptual  Design  of  a  General  Purpose 
Telemetry  System,  by  \\'.  F.  Link,  .Acronu- 
troiiic  Div.  of  Ford  Alotor  Co. 

Detection  Levels  and  Error  Rates  in  PCM 
Tclcmetiv  S\-stems,  b\  .A.  A'.  Balakrishman 
and  1.  J.  .Abrams,  Space  Technologs-  Labs.,  Inc. 

.A  Highly  Precise  FM /FM  Telemetering 
Device,  by  H.  K.  Schoenwetter,  Hoover  Elec¬ 
tronics  Co. 

29.  Seminar  on  IB.AS  ITU  Geneve  Con¬ 

ferences  (WA) 

30.  Communication  Systems  Design  (C) 
Equipment  Configuration  and  Performance 

Criteria  for  Fully  Optimized  Tropospheric- 
Scatter  Systems,  by  C.  .A.  Parry,  Page  Com¬ 
munications  Engineers.  Inc. 

Multifold  Diversity  Combining  Techniques, 


Model  "Y"  SERIES 


•  Actual  life  span  of 
your  equipment? 

•  Consumption  of  rated 
life  of  critical  equip¬ 
ment  or  components? 

•  Mean-time-to  failure? 

You  can  reduce  the  odds  against  failure 
b)r  constant  monitoring  and  timely  replace¬ 
ment  of  equipment  approaching  the  end  of 
assured  performance  ...  by  thoughtful 
application  of  the  .  .  . 

SUB-MINIATURE 
ELAPSED  TIME  INDICATOR 


Model  "D"  SERIES 


for  MISSILE  TRACKING, 

RADAR  CONTROLS,  COMPUTERS, 
NAVIGATION  INSTRUMENTS, 
GAUGING  INSTRUMENTS,  and 
ANY  other  indicator  applications. 


*  Meets  military  specifications. 

*  High  speeds,  lower  torque,  lower 
moment  of  inertia  for  long  life. 

*  Nylon  wheels  with  legible  figures, 
nylatron  pinions. 

*  Single,  iy2>  or  double  width  wheels. 

*  One-piece  aluminum  die  cast  frame. 

*  Base  mounting.  Threaded  mounting 
holes  may  be  in  frame  top  or  ends. 

*  Right  or  left  hand  drive,  clockwise 
or  anti-clockwise  rotation. 

*  "Y”  Series,  single  or  dual  bank  types. 

*  Component  parts  can  be  purchased 
separately  to  meet  design  requirements. 


1 0,000  Hour  Total  Readout 
(Easily  Read  to  Closest  Hour) 
400  CPS 


Whether  it's  for  reliability  and  life  testing, 
design  or  system  analysis,  utilization  studies 
...  or  to  continuously  monitor  and  log 
critical  equipment  or  components  . . .  when 
you  incorporate  the  Waltham  WT-1  in  your 
plans,  you  add  that  "measure  of  reliability" 
so  important  for  military  acceptance. 

The  WT-1  meets  MIL-E-5272A 
and  is  available  “FROM  STOCK” 
Write  Now  for  Bulletin  5001 1 


Your  answer  to  an  infinite  number 

of  variable  demands 

for  PRECISION  CONTROU. 
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by  R.  T.  Adams,  ITT  Laboratories. 

Simple  Methods  for  Designing  Tropo-Scat- 
ter  Circuits,  by  L.  P.  Yeh,  Page  Communica¬ 
tions  Engineers,  Inc. 

Uptimized  SSB  I'ransmitter  Loading  by 
•Multi-Channel  Frequency  Division  Data,  by 
A.  T.  Brennan  and  J.  P.  Daly,  Stromberg 
Carlson  Div.  of  General  Dynamics;  and  Ber¬ 
nard  Goldberg,  US  Army  Signal  R  &  D  Lab. 

"Quicksilver”  A  Long  Range  General  Pur¬ 
pose  Digital  Communications  Svstem,  bv  A. 
C.  Chapman,  Hughes  Aircraft  Co. 

31.  Aspects  of  Component  Reliability 

(C) 

The  Reliability  of  Components  Exhibiting 
Cumulative  Damage  Effects,  by  George  Weiss, 
U.  S.  Naval  Ordnance  Lab. 

Statistical  Models  for  Component  Aging  Ex¬ 
periments,  by  Joan  Rosenblat,  National  Bu¬ 
reau  of  Standards. 

Statistical  .Approach  to  Reliabilitv  Improve¬ 
ment,  by  N.  P.  Demos,  GE. 

Qualitv  .Acceptance  Measures — .ADL  vs 
•AQL,  by  G.  V.  Hcrrold,  Sylvania  Electronic 
Tubes  Div. 

Accelerated  Environmental  Testing  of  .Auto¬ 
motive  Electronic  Components,  by  F.  R.  Kahn, 
Delco  Radio  Div.,  General  Motors  Corp. 

32.  Microwave  Filters  (C) 

Band-Pass  Microwave  Filter  Design — .A  New 
Method  and  Its  Relation  to  Other  Methods, 
by  G.  L.  Matthaei,  Stanford  Research  Insti¬ 
tute.  • 

Optimum  Quarter- Wave  Transformers,  by 
Leo  Young,  Westinghouse  Electric  Corp. 

Magnetically  Tunable  Microwave  Filters 
Employing  Single  Crystal  Garnet  Resonators, 
by  P.  S.  Carter,  Jr.,  Stanford  Research  In¬ 
stitute. 

Harmonic  Calorimeter  for  Power  Measure¬ 
ments  in  a  Multimode  Waveguide,  bv  V.  G. 
Price.  GE. 


Adud  M  deda  pmvci  fk 

Broader  Band  Operation 
of  \\di  HUGGINS 


Test  graph  of  our  HA  43, 
medium  noise  amplifier 
tube  illustrates  how 
Huggins  tubes  often  per¬ 
form  even  better  than 
advertised  specifica¬ 
tions.  Huuins  equip* 
ment  consistently  “gives 
the  customer  more." 


Maximum  noise  figure  here  is  12.6  OB 
for  12-18  KMC  and  14.3  for  10.5-19  KMC. 
Both  are  well  below  the  catalog  maxi¬ 
mum  of  15  OB.  A  25  OB  minimum  gain  is 
present  for  an  814  KMC  bandwidth,  with 


greater  than  28  OB  in  the  catalog  fre¬ 
quencies. 

Write  us  far  further  information  on  Hug¬ 
gins  TWT’s,  the  industry’s  most  complete 
line. 
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Wednesday  .Afternoon 
March  23 

33.  Electronic  Computers  and  Circuit 

Theory;  How  Each  Technology 
Can  Help  the  Other  (WA) 

Switching  and  Memory  Criterion  in  Tran¬ 
sition  Flip-FlojM,  by  D.  O.  Pederson  and  D. 
K.  Lynn,  U.  of  Calif. 

Monte  Carlo  .Analysis  of  Transistor- Re¬ 
sistor  Logic  Circuits,  by  Y.  C.  Ho  and  W.  J. 
Dunnett.  Sylvania  Electronic  Systems. 

.An  .Analog  Computer  Nyquist  Plotter,  by  E. 
.A.  Goldberg,  Space  Technologv  Labs.,  Inc. 

Smoothing  and  Prediction  of  Time  Scries  by 
Cascaded  Simple  .Averages,  by  R.  B.  Blackman, 
Bell  Telephone  Labs.,  Inc. 

Synthesizing  Minimal  Stroke  and  Dagger 
Functions,  by  John  Earle,  IBM. 

34.  Ultrasonics  Engineering — I  (WA) 

Eigen  Coupling  Factors  and  Principal  Com¬ 
ponents,  The  Thennodynamic  Invariants  of 
Piezoelectricity,  by  H.  G.  Baerw-ald,  Sandia 
Corp. 

Piezomagnetic  Ceramic  Transducers,  by  O. 
E.  Mattiat,  Curtiss- Wright  Corp. 

.An  Ultrasonic  Power  Source  Utilizing  a 
Solid  State  Switching  Device,  by  W.  C.  Fry, 
Westinghouse  Electric  Corp. 

Ultrasonic  Cleaning  Tests  For  a  Variety  of 
Driving  Waveforms,  by  R.  C.  Heim,  West¬ 
inghouse  Electric  Corp. 

The  Effectiveness  of  Ultrasonic  Degreasing 
as  Measured  by  Radiotracer  Techniques,  by 
E.  L.  Romero  and  H.  A.  Stern,  RCA. 

A  Spaced  Lamination  Transducer  For  Indus¬ 
trial  Use,  by  E.  B.  Wright,  Westinghouse 
Electric  Corp. 

.An  Efficient  Low-Cost  Ultrasonic  Trans¬ 
ducer  For  Use  in  Remote  Control  and  Car¬ 
rier  Frequency  Applications,  by  Frank  Massa, 
Cohu  Electronics,  Inc. 


Cliart-Pak  Taiias  lor  Printed  Cireuits . . . 
now  in  NEW  TAPE-SAVER  DISPENSER 


(at  no  extra  tost) 


CHART-PAK,  INC.  R 


originator  of  the  tape  method  of  drafting 


24S  Rivwr  Ro«d.  L.««ds,  Mass. 


ONLY  CHART-PAK  HAS  IT! 
Keeps  tape  edges  clean 
No  waste . . .  use  every  inch 
Easy  spindle  storing 
Protected  from  damage 


Mok*  conductor  pottomx  ond  tarminal  pods  for  printod  circuit 
loyouts  in  minutosi  Chort-Pok  top#*  and  symbols  or#  procision 
slit  to  .002".  High  dimonsionol  stability.  Non-rofloctivo,  opoquo 
bicKk  surfoco.  Adhosivo  backing  holds  firmly,  will  not  moH 
undor  hoot  of  coproduction;  yot  con  bo  oosily  lifted  and  ro- 
oppliod  for  corroctions.  Avoil^lo  in  top#  widths  of  1/32"  and 
up,  and  in  dio-cut  lands,  fillots,  comors,  toor  drops,  etc.  Idool 
for  uso  on  any  surfoco,  ospociotly  Chort-Pok  procision  grids. 

Writ*  for  fitll  slotolls  or  coMoit  yoor  Yollow  Pogos 
otidor  "Chorts-SusioMsat* 
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built-in  shock  absorber" 

This  Unique  System 

Holds  Small  Delicate  Compoaents 
by  the  spring-clip  action  of  its 
fluted  partitions  and  Offers: 

PROTECTION  in 

Handling  and  Shipping 

FACILITY  in 

Production,  Storage,  and 
Inventory 

CONVENIENCE  at 

Receivers  End 

ECONOMY  in 

All  Phases 

RONDO  IS  A  PAPER  PRODUCT 
SOLD  AT  PAPER  PRICES! 

ANTI-TARNISH  BOARD  SUPPLIED 


Holds  objects  from  5/16"  to  IY4"  in  diameter.  Further  information  on  request. 
Rondo  Proceu  and  Desiins  Patented  in  All  Maior  Countriet 


IIECO«NIIE»  AIX  OVER  TNS 

RONDO  Of  AMERICA^  Inc.  lOOA  SANFORD  ST,.  HAMDEN  14.  CONN. 

».pf. 
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.  Electrical  Coil  Windings 

For  43  yean  .  .  .  tpecializing  in  all  types  of  coils  to 
enstomers’  specifications.  Design  or  engineering  assist¬ 
ance  available  on  request. 

COTO-COIL  CO.,  INC. 

SINCE  1PI7  " 

65  Pavilion  Avenue  Providence  5,  Rhode  Island 
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RONDO  "the  pack  with  the 


NEW  IDEAS  FOR  SALE! 


FIND  WHAT 
YOU  NEED  IN... 


Words  and  pictures  tell  you  about  the  top  new 
product  ideas  each  week  in  “On  the  Market”. 
Who  makes  ’em  and  what  they’ll  do  for  you. 
Easy  way  to  keep  in  touch  with  the  latest 
and  best. 

Another  reason  why  it  will  pay  you  to  sub¬ 
scribe  to  electronics  (or  renew  your  subscrip¬ 
tion)  right  now.  Fill  in  the  box  on  Reader 
Service  Card.  Easy  to  use.  Postage  free. 


electronics 


35.  Component  Parts  (WA) 

Magnetostrictive  Ultrasonic  Delay  Lines  for 

a  PCNI  Coininunication  System,  by  D.  Aaron- 
son  and  D.  B.  James,  Bell  Telephone  Labora¬ 
tories,  Inc. 

TI1C  Reliable  Application  of  Electronic  Com¬ 
ponent  Parts,  by  H.  L.  Dudley,  Melpar,  Inc. 

The  Transient  Effect  in  Capacitor  Leakage 
Resistance  Measurements,  by  R.  W.  France, 
Hughes  Aircraft  Co. 

Dvnamic  Temperature  Coefficient  of  Micro- 
Element  Inductors,  by  G.  Mauser,  RCA. 

New  .\utomatic  Method  for  the  Design 
of  Low  Voltage  Transformers  on  the  IBM 
704,  by  D.  A.  Franks,  Westinghouse  Electric 
Corp. 

36.  Stereophonic  Sound  Reproduction 

(WA) 

Stereophonic  Sound  Reproduction,  by  H.  F. 
Olson,  RC.\  Laboratories. 

Psychoacoustics  of  Stereophonic  Reproduc¬ 
tion,  by  R.  L.  Hanson,  Bell  Telephone  Labora¬ 
tories,  Inc. 

Some  Considerations  in  Design  and  Applica¬ 
tion  of  a  Compatible  Magnetic  Tape  Cartridge, 
by  Mars’in  Camras,  .Armour  Research  Founda¬ 
tion  of  Illinois  Institute  of  Technology. 

A  IS  IPS  Magnetic  Recording  System  for 
Stereophonic  Music,  by  P.  C.  Goldmark,  C.  D. 
Mee  and  \V.  P.  Cuckenburg,  CBS  Labora¬ 
tories. 

Automated  Magnetic  Tape  Cartridge  Mech¬ 
anisms,  by  J.  D.  Coodcll,  CBS  Laboratories. 

37.  Communication  System  Techniques 

(C) 

Analysis  of  a  Phase  Modulation  Communi¬ 
cations  System,  by  R.  L.  Choate,  California 
Institute  of  Technology. 

.\n  Improved  Decision  Technique  for  Fre¬ 
quency  Shift  Communications  Systems,  by  El¬ 
mer  Thomas,  Page  Communications  Engineers, 
Inc. 

High  Sensitive  Receiving  Systems  for  Fre¬ 
quency  Modulated  Wave,  by  Masasuke  Morita 
and  Sukchiro  Ito,  Nippon  Electric  Co.,  Ltd., 
Japan. 

An  Improved  Multiplex  Voice  Frequency 
Carrier  System,  by  Bernard  Tennent,  Philips 
Electronics  Industries,  Ltd.,  Canada. 

Model  of  Impulsive  Noise  for  Data  Trans¬ 
mission,  bv  Pierre  Mertx,  lamg  Beach,  N.  Y. 

38.  Antenna  Pattern  Synthesis  (C) 

Panel  Members:  R.  C.  Spencer,  Tlie  Martin 

Company;  P.  A.  Bricout,  Litton  Industries; 
and  Robert  Bickmorc,  Hughes  .\ircwft  Co. 

Derivative  Control  in  Shaping  Antenna  Pat¬ 
terns,  by  A.  Ksienski,  Hughes  Aircraft  Co. 

Some  New  Methods  of  Analysis  and  Synthe¬ 
sis  of  Near-Zone  Fields,  by  Ming-Kuei  Hu, 
Syracuse  U. 

Svnthesis  of  CSC-0  Type  Antenna  Patterns 
Using  Two-Dimensional  Surface  Wave  .\rravs, 
by  H.  W.  Cooper  and  H.  R.  McComas,  West¬ 
inghouse. 

Determination  of  Optimum  Primars  Feed 
Ellipticity  Setting  to  Obtain  Circular  Polariza¬ 
tion  from  Reflector  Type  .\ntcnnas,  by  L.  J. 
Kuskowski,  .Airborne  Instruments  Laboratory; 
and  A.  M.  McCoy,  Raytheon  Mfg.  Co. 

39.  Microwave  Interaction  with  Matter 

(C) 

Panel  Members:  Professor  S.  C.  Brown, 
MIT;  C.  l„  Hogan,  Motorola;  and  H.  Kroemer, 
A'arian  Associates. 

Recent  Progress  in  Microwave  Beam,  Plasma 
and  Solid  State  Devices,  by  L.  M.  Field, 
Huglies  .Aircraft  Co. 

Microwave  Interaction  with  Plasmas,  by  R. 
G.  Buser  and  P.  AV^olfcrt,  US  Armv  Signal 
R&D  Lab. 

,A  New  Semiconductor  Microwave  Modula¬ 
tor,  by  Harold  Jacobs,  F.  A.  Brand  and 
Michael  Benanti,  US  Army  Signal  RAD  Lab., 
and  Richard  Benjamin,  Monmouth  College. 
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Thursday  Morning 
March  24 

40.  Adaptive  Networks  (WA) 

Pattern  Recognition  with  an  .\daptive  Net* 
work,  by  Lawrence  Roberts,  MIT. 

On  Predicting  Perceptron  Performance,  by 
R.  D.  Joseph,  Cornell  Aeronautical  Labora¬ 
tory,  Inc. 

The  Mark  1  Perceptron — Design  and  Per¬ 
formance,  by  J.  C.  Hay,  F.  C.  Martin  and 
C.  \V.  Wightman,  Cornell  .Aeronautical  Lab¬ 
oratory,  Inc. 

A  Vlagnctic  Integrator  for  the  Perceptron 
Program,  by  J.  K.  Hawkins,  Aeronutronic  Sys¬ 
tems,  Inc. 

41.  Circuit  Theory:  Current  Contribu¬ 

tions  (WA) 

Transfer  Function  Synthesis  of  .Active  RC 
Networks,  by  E.  S.  Kuh,  U.  of  Calif. 

Broad-Band  UHF  Distributed  .Amplifiers 
Using  Band-Pass  Filter  Techniques,  by  F.  C. 
Thompson,  HRB-Singer,  Inc. 

A  Fourier  Scries  Time  Domain  Approxima¬ 
tion,  by  D.  R.  Anderson,  Hughes  Research 
Labs. 

Spectral  Measurements  of  Sliding  Tones,  by 
Will  Gench  and  J.  M.  Kennedy,  Columbia  U. 

An  Approach  to  the  Synthesis  of  Linear  Net¬ 
works  Through  Use  of  Normal  Coordinate 
Transformations  Leading  to  More  General 
Topological  Configurations,  by  E.  .A.  Guille- 
min,  MIT. 

42.  Ultrasonics  Engineering — II  (WA) 

The  Measurement  of  River  Flow  by  the 
Use  of  Underwater  Sound,  by  G.  E.  Miller, 
W.  F.  Richardson  and  N.  Serotta,  Ravtheon 
Co. 

Ultrasonic  Flowmeter,  by  H.  Dahike  and  W. 
Wclkowitz,  Culton  Industries,  Inc. 

Optical  Studies  of  Delay  Line  Transducers, 
by  R.  F.  Weeks,  Richard  D.  Brew  &  Co.,  Inc. 

Ultrasonic  Delay  Line  Analysis,  by  D.  L. 
Schilling  and  A.  N.  Silver,  Columbia  U. 

A  Comparison  of  Several  Dispersive  Ultra¬ 
sonic  Delay  Lines  Using  Longitudinal  and 
Shear  W'aves  in  Strips  and  Cylinders,  by  A.  H. 
Fitch,  Bell  Telephone  Labs.,  Inc. 

Physical  Principles  and  Operational  Charao* 
teristics  of  Variable  Ultrasonic  Delay  Lines, 
by  Walther  Andersen,  Andersen  I-aboratories, 
Inc. 

New  Techniques  in  Ultrasonic  Delay  Lines, 
by  D.  L.  .Arenbcrg,  Arenberg  Ultrasonic  Lab., 
Inc. 

43.  Equipment  and  Systems  (WA) 

Missile  Master  (AN/FSG-1) — System  Func¬ 
tional  E>escription,  by  George  Romano,  D.  L. 
Prentice  and  James  Hayne,  The  Martin  Co. 

Missile  Master  (.AN/FSG-1) — System  Equip¬ 
ment  Description,  by  Ralph  Staschke  and 
Douglas  Noden.  Tlie  Martin  Co. 

Weather  Radar  Data  Processing,  by  O.  Low* 
enschuss,  Budd  Lewyt  Electronics,  Inc. 

A  Building-Block  .Approach  to  Multi-Purpose 
Communication  Equipment,  b\'  L.  C.  Fobes 
and  J.  E.  Martin,  US  .Army  Signal  RdrD 
Loborators';  and  H.  A.  French,  W.  L.  Clomb 
and  M.  \V.  Green,  ITT  Laboratories. 

An  Integrated  .Approach  to  the  Design  of 
Mobile  Tactical  Elertronic  Systems,  by  R.  N, 
Skalwold,  Rome,  N.  Y.  and  M.  N.  ScheideT* 
ich,  Rome,  N.  Y. 

Electronic  Equipment  Weight  and  Volume 
Penalties  to  Flight  Vehicles,  by  W.  V.  White, 
Collins  Radio  Co. 

44.  Satellite  Communications  (WA) 
Radio  Relaying  by  Reflection  from  the  Sou, 

by  D.  J.  Blattner,  RC.A  Laboratories. 

Active  Versus  Passive  Satellites  tor  a  Multi¬ 
station  Communication  Network,  by  L.  Pol¬ 
lack  and  D.  Campbell,  ITT  Laboratories. 

Satellite  Communication  Problems  and  Solu¬ 
tions  in  Ground  Station  Design,  by  W.  L. 
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Glonib,  ITT  Laboratories;  and  W.  Tecfscl,  US 
Amiy  Signal  R&O  Laboratory. 

Detail  Design  of  an  Operational  Missile 
Voice  Frequeno’  Communications  System,  by 
W  .S.  Cayot,  Nortronics. 

A  Digital  Data  Handling  System  for  Real- 
Time  Computation  on  the  Atlantic  Missile 
Range,  by  M.  P.  Falls,  RC.\  Service  Co.,  and 

T.  A.  Christie,  Jr.,  Stanford  U. 

45.  Human  Factors  in  Electronics  (C) 

Coding  Equipment  for  Ease  of  Maintenance, 
by  J.  H.  Ely,  Dunlap  Associates. 

The  Replaceable  Component;  Key  to  Main- 
tainabilit)',  by  R.  B.  Miller,  IBM. 

A  Procedure  for  Predicting  Reliability  of 
Man-Machine  Systems,  by  P.  C.  Berry  and 
J.  J.  W'ulff,  Psychological  Research  Associates, 
Inc. 

\  Method  for  .\nticipating  Human  Factors 
Requirements  in  Manned  Weapon  Systems, 
by  M.  A.  Grodsky,  The  Martin  Co. 

46.  Scanning  Antenna  Arrays  (C) 

Panel  Members;  John  Ruze,  Radiation  Engi¬ 
neering  I.aboratory;  Harold  Shnitkin,  The  VV. 
L.  Maxson  Corp.;  and  .\.  E.  Marston,  Naval 
Research  Laboratory. 

.\n  Electronically  Scanned  Circular  .\ntcnna 
.\rray,  by  H.  P.  Neff  and  J.  D.  Tillman,  The 

U.  of  Tennessee. 

Multidirectional  .\ntenna — .V  New  .\pproach 
to  Stacked  Beams,  by  Judd  Blass,  The  W.  L. 
Maxson  Corp. 

Parasitic  Spiral  .Xrrays,  by  R.  M,  Brown,  Jr., 
and  R.  C.  Dodson,  U.  S.  Naval  Research  l.ab. 

.^n  EIcctromeehanicallv  Scannable  Trough 
Waveguide  .\rray,  by  W.  Rotman,  .\F  Cam¬ 
bridge  Research  Ctr.,  and  Maestri,  Melpar, 
Ine. 


ADJUSTABLE-SPEED 
m  DRIVES 
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electronic  components  including 
connectors,  sockets  and  cable 
assemblies.  Call  or  write  Jettron 
for  quotations  on  "specials"  for 
all  commercial  and  military 
applications. 


O  SPEED  RANGE  Infinitely  adjust¬ 
able  from  less  than  36  rpm  to 
more  than  3600  rpm  while  de- 
livcrind  full  rated  torque.  Con¬ 
tinuous  duty  rating  at  all  speeds. 

O  REGULATION  Roth  line  end  load 
regulation  is  better  thon  ’A  of 
1  %  of  rated  speed. 

O  HORSEPOWER  Various  models 
from  %  hp  down  to  1/200  hp. 
Motors  of  %  hp  and  larger  ore 
totolly  enclosed. 

O  REMOTE  CONTROL  A  lO-furn 
potentiometer  provides  precise  ad¬ 
justment  at  any  convenient  loca¬ 
tion. 

O  GEARED  MOTORS  Motors  are 
avoilable  with  integrol  gear  re¬ 
ducers. 

O  RRAKING-REVERSING  Relay-con¬ 
trolled  braking  and  reversing 
models  ovailabte. 

O  MAINTENANCE  Fully  .encopsuloted 
construction  results  in  long  service 
life.  Plug-in  construction  requires 
only  o  screwdriver  for  servicing. 

O  OTHER  MODELS  Servo-Tek  man¬ 
ufactures  drives  with  silicon  recti¬ 
fiers  and  odjustable  outotrons- 
formers,  os  well  os  other  thyrotron 
drives  with  less  exacting  specifica¬ 
tions.  Write  for  information  in¬ 
cluding  details  of  your  proposed 
use. 


47.  Magnetic  Recording  (C) 

The  Effects  of  Track  \Vidth  in  Magnetic 
Recording,  by  D.  F.  F.ldridge  and  .\1bert 
Baaba,  .\mpex  Corp. 

Erased  Carrier  Recording,  by  W.  J.  Murphy, 
Oliver-Shepherd  Industries,  Inc. 

Reliability  and  Drop-Out  Studies  for  Long- 
Playing  Loops,  by  .\1  W'ilson,  Precision  In¬ 
strument  Co. 

Digital  Magnetic  Recording  with  High  Den- 
sitv'  Using  Double  Transition  Method,  by  .An¬ 
drew  Gabor,  Potter  Instrument  Co.,  Inc. 

.\utomatic  Error  Detection  Equipment  for 
Digital  Tape  Recorders,  by  G.  J.  Slusarchyk, 
T.  D.  Radway  and  Paul  Heller,  .\irborne  In¬ 
struments  Laboratorv. 


Ultra  HMi  Freqaency 
Sacktt  Type  CD- 7(20 
For  the  2C39  family 
of  tubes,  including 
the  General  Electric 
GL-6897  and  the  Elmac 
3CX100A5,  features 
very  low  capacitance 
from  cathode  or  anode 
to  ground. 


lapat  Ceaneetar 
Type  CO-7700 
For  the  Western  Elec¬ 
tric  6280/416B  planar 
type  triode.  Has  18 
spring  fingers  making 
contact  with  the  RF 
cathode,  specially  de¬ 
signed  beiYllium  cop¬ 
per  contacts. 


Thursday  Afternoon 
March  24 

48.  Electronic  Compnters  (WA) 

.\n  On-Line  Solid  State  .Lnalog  Computer 
for  Automatic  Gas  Flow  Compensation,  by 
F.  P.  Simmons,  Link  .\viation,  Inc. 

Very  High  Density  Digital  Magnetic  Record¬ 
ing,  by  D.  E.  Killcn,  CJliver-Shepherd  Indus¬ 
tries,  Inc. 

A  Tunnel  Diode  Tenth  Microsecond  Mem¬ 
ory,  by  M.  M.  Kaufman,  RC.\. 

.\utomatic  System  and  Logical  Design  Tech¬ 
niques  Used  on  the  RW-??  Computer  Sys¬ 
tem,  by  T.  A.  Connolly,  Ramo- Wooldridge. 

Logical  Design  Features  of  the  L.\RC  Sys¬ 
tem,  by  W.  F.  Schmitt  and  L.  F.  Harrison, 
Remington  Rand  Univac. 

49.  Symposium  on  a  Decade  of  Progress 

in  Network  Theory  IWA) 

Graph  Theory  and  Electric  Networks  II,  by 
Frank  lEararv',  U.  of  Michigan. 

Physical  Realizability  Criteria,  by  D.  Youla, 
Polytechnic  Institute  of  Brooklyn. 

^me  Properties  of  Time  Vaiying  Networks, 
by  J.  M.  Manley,  Bell  Telephone  Labs.,  Inc. 

Application  of  Synthesis  Techniques  to  Elec¬ 
tronic  Circuit  Design,  by  F.  H.  Blecher,  Bell 


Ultra  High  Fraqstiicy 
Sscfctt  00-8210 
Designed  by  Jettron 
for  use  with  the  Gen¬ 
eral  Electric  GL-6442 
end  similar  lighthouse 
tubes.  Features  very 
low  capacitance  from 
cathode  or  anode  to 
ground. 


IMMEDIATE  DELIVERY 


JETTRON  ^ 

PRODUCTS  •  INC 

56  Route  10,  Hanover,  New  Jersey 
Telephones:  TUcker  7-0571-0572 

Sales  Engineers  in  Principal  Cities 
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Telephone  Labs.,  Inc. 

50.  Space  Electronics  (WA) 

A  Broad  Band  Spherical  Satellite  .Antenna, 
by  H.  B.  Riblet,  Johns  Hopkins  U. 

A  Pulsed  Plasma  Mechanism  for  Propulsion 
in  Space,  by  P.  M.  Mostov,  J.  L.  Xeuringer 
and  D.  S.  Rigncy,  Republic  .Aviation  Corp. 

Design  Considerations  of  Television  Satel¬ 
lite  Reconnaissance  Systems,  by  R.  L.  Zastrow 
and  D.  |.  Ritchie,  Bcndix  .Aviation  Corp. 

Scanning  Methods  for  Satellite-Bome  Radan, 
by  .A.  Rosenfeld  and  O.  Lowenschuss,  Budd- 
Lewyt  Electronics,  Inc. 

.A  Study  of  Natural  Electromagnetic  Phe¬ 
nomena  rev  Space  Navigation,  by  R.  C, 
Franklin  and  D.  L.  Birx,  The  Franklin  Insti¬ 
tute. 

51.  Check'Oat  InstrnmenUiUon  and 

Cirenitry  (WA) 

Trends  in  Complex  Weapon  Systems  Check- 
Out,  by  F.  C.  Corey,  Northrop  Corp. 

The  Role  of  Multipurpose  .Automatic  Test 
Systems  in  Testing  Integrated  .ABNMGS  Sys¬ 
tems,  by  I.  H.  Rubaii,  IBM. 

Selecting  the  Optimum  Test  Interval  for 
Static  Alert  Systems,  by  F.  L.  Paulsen  and  L. 
Mast,  Packard  Bell  Electronics. 

Rapid  Detection  of  Coherent  Signals  in 
Noise,  by  R.  J.  Metz,  J.  M.  Walker  and  N.  L. 
Weinberg,  Westinghouse  Electric  Corp. 

Determination  of  Repetition  Frequencies  of 
Intermixed  Pulse  Trains,  by  R.  J.  Kem,  RCA. 

Coherent  Enhancer  for  Pulse  Radar  Appli¬ 
cation,  by  E.  Brookner  and  J.  Flink,  Federal 
Scientihe  Corp. 

52.  Vehicnlar  Communicationg  IC) 

Past  and  Future  Techniques  of  Vehicular 

Communication,  by  E.  W.  Chapin,  FCC. 

Radio  Coverage — Area  Survey — Instrumen¬ 
tation  Research,  by  C.  E.  Sharp  and  R.  E. 
Lacy,  US  Army  Signal  RdrD  Laboratory. 

Cryptographic  Signaling  Applied  to  Radio 
Communication  Circuits,  by  O.  E.  Thompson, 
Secode  Corp. 

Highway  Alert  Radio,  by  E.  A.  Hanysz, 
General  Motors  Corp. 

A  New  Colinear  Antenna  Array,  by  A.  H. 
Secord  and  W.  V.  Tilston,  Sinclair  Radio 
Laboratories,  Ltd.,  Canada. 

53.  Antenna  and  Propagation  Problemg 

(C) 

Spiral  Antenna  Systems,  by  R.  Bawer  and 
J.  J.  Wolfe,  Aero  G«j  .Astro  Corp. 

A  Monopulse  Cassegrainian  Antenna,  by  L. 
Schwartzman  and  R.  W.  Martin,  Sperry  Gyro¬ 
scope  Co. 

Power-Handling  Capability  of  .Antennas  at 
High  .Altitude,  ^  Wj  E.  ^harfman  and  T. 
Morita,  Stanford  Research  Institute. 

Propagation  Measurements  in  Shock-Ionized 
Media,  by  D.  E.  Sukhia  and  G.  H.  Hampton, 
The  Martin  Co. 

Ultra-Low  Frequency  Atmospherics,  by  Her¬ 
bert  Conig,  Ele^ro-Physical  Institute  of  the 
College  of  Technology,  Munich,  Germany. 

Rav  Tracing  for  M^istler-Mode  Signals  at 
Low  Frequencies,  by  E.  R.  Schmerling,  Penn¬ 
sylvania  State  U.,  R.  Coerss  and  S.  Miluschewa, 
and  P.  Hertzler  and  I.  Pikus,  RCA. 

54.  Waveform  Analyala  and  Random 

Vibration  (C) 

A  Time-Compressor  Using  Magnetostrictive 
Delay  Lines,  by  S.  J.  Meyers,  L.  Rosenberg 
and  A.  Rothbart,  ITT  Laboratories. 

Utilization  of  The  Quadrature  Functions  As 
A  Unique  Approach  to  Electronic  Filter  De¬ 
sign,  by  Henry  Paris,  Rixon  Electronics,  Inc. 

A  Magnetostrictive-Filter  Random  Wave 
Analyzer,  by  Richard  Boynton,  M  B  Elec¬ 
tronics. 

A  Numerical  Method  for  Determining  The 
Vibration  Acceleration  Density  Directly  from 
The  Sinusoidal  XY  Plot,  by  W,  Reich  and 


The  full  line  of  Stoddart  precision  co¬ 
axial  attenuators  and  terminations,  2,6 
and  10-position  turret-type  step  attenu¬ 
ators  are  presented  in  16  pages  with 
complete  descriptions,  applications, 
illustrations,  specifications  and  curves. 
Attenuators  in  the  frequency  range  of 
dc  thru  3  kmc  are  described  in  any  com¬ 
bination  of  types  "N”  or  "C”,  male  or 
female  connectors;  terminations  from 
dc  thru  7  kmc,  types  “N”  or  "C”  con¬ 
nectors  and  from  dc  thru  1  kmc  with 
types  “TNC”  or  “BNC”  connectors.  Tur¬ 
rets  are  available  in  any  combination  of 
attenuation  fom  0.1  db  thru  60  db. 


For  your  free  copy,  write 
on  company  letterhead  to: 
“Sales  Engineering"  dept. 


AIRCRAFT  RADIO  CO.,  INC. 

6644  Santa  Monica  Boulevard 
Hollywood  38,  Calif.  Hollywood  4-9292 
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Manin  Schncc,  .\iiierican  Bosch  Arma  Corp. 

A  New  Approach  to  Random  Vibration 
Control  Jnstrumcntation.  by  \V.  W.  Caldwell, 
Ling- Altec  Electronics,  Inc. 


'  CtlYSrAlS  •  1 


BLILEY  ELECTRIC  COMPANY 


STRATEGIC 
LOCATION  FOR 
W  GROWTH  INDUSTRIES 

[  DAYTONA  BEACH 


JACKSOKTOIS 


DAYTONA 

BEACH 


FLORIDA 


Metropolitan  Area 
Industrial  Sites 


DaTtonft  ficaeli,  the  east<to« 
west  terminal  on  the  north* 
tO'South  route  of  the  proj* 
ccted  Federal  Limited  Access 
Freeway  System,  gives  Indus  • 
try  a  plus  for  the  future^ 


DAYTONA 

BEACH 

ETKOPOLITAN 

AREA 


Write  for  new  101  page 
Industrial  Brochure 


R.  H.  MILES,  MGR. 
INDUSTRIAL  DEPARTMENT 
CHAMBER  OF  COMMERCE 
DAYTONA  BEACH,  FLORIDA 


ORMOND  REACH 
HOLLY  HILL 


PORT  ORANGE 
SOUTH  DAYTONA 


Accurate  Instrument  Co . M-10 

Ace  Electronics  Associates,  Inc. 

1811-1813 

Ace  Engineering  &  Machine  Co., 

Inc . 3928-3930 

ACF  Industries,  Inc . 1113 

Acoustica  Associates,  Inc . 4120 

Actioncraft  Products . 4041 

Acton  Laboratories,  Inc . 3840-3842 

Ad- Yu  Electronics  Lab.  Inc . 371)5 

Aeronutronic  . 3843 

Aeroprojects  Inc . 4238 

Aerovox  Corporation  . 2603-2607 

A’G’A  Division . 2343 

Ainslie  Corp . 1221 

Airborne  Instruments  Lab _ 3316-3318 

3413-3417 

Aircom,  Incorporated  . 1106 

Airflyte  Electronics  Co . 1217 

.Air-Marine  Motors,  Inc . 2601 

Air-Maze  Corporation . 4031 

Airpax  Electronics  Incorporated 

2306-2308 

.Aladdin  Industries,  Inc . 1918 

Alden  Elect.  &  Impulse  Recording 

Eq.  Co . 1512 

Alden  Products  Co . 1508-1510 

Alfax  Paner  and  Engineering  Co..  1514 
Alford  Manufacturing  Co.,  Inc. 

1716-1718 

Alfred  Electronics  . 1633 

All  Prodncto  Co . 1903 

Allen-Bradley  Co . 2314-2316 

Allied  Chemical  Corp . 4216 

Allied  Control  Co.,  Inc . 2905-2907 

Alpha  Metals,  Inc . 4328 

Alpha  Wire  Corp . 4103 

Amco  Engineering  Co . 4412-4414 

American  Aluminum  Co . 4130 

American  Bosch  Arma  Coro . .  3910-3914 

American  Electrical  Heater  Co . 4033 

American  Lava  Corporation . 4502 


American  Machine  &  Foundry  Co. 

3925-3927 

American  Molded  Products  Co . 4229 

American  Silver  Company,  Inc. 

4232-4234 

American  Super-T emperatnre 


Wires.  Inc . 4416 

American  Television  A  Radio  Co. 

2321-2323 

AMP  Incorporated  . 2527-2531 

Amperex  Electronic  Corp . 2522-2524 

Amphenol-Borg  Electronics  Coro. 

2402-2408,  2501-2507 

Analogue  Controls,  Inc . 2108 

Anchor  Metal  Co.,  Inc . 4042 

Andrew  Corporation  . 1502-1504 

Arthur  Ansley  Manufacturing  Co..  1326 

ANTLAB  Inc . 3231-3233 

A.P.M.  Corporation  . 1229 

Apolied  Research,  Inc . 1110 

A.R.F.  Products,  Inc . 3938 

The  Arnold  Engineering  Co. .  .2509-2515 

Artos  Engineering  Co . 4205 

Assembly  Products,  Inc . 3916-3918 

Associate  American  Winding  Ma¬ 
chinery,  Inc . 4228-4230 

Associate  Testing  Labs.,  Inc .  3830-38.32 

Astron  Corp . 2602 

Atlas  E-E  Corporation . 4222 

Audio  Development  Co . 1623 

Audio  Devices,  Inc . 2519 

Aunt  Bros,,  Inc . 4504 

AnUHnatio  Electric  Sales  Corp. 

1906-1908 

Antomatio  Metal  Products  Corp...  1524 

Antotronlcs  Inc . 1104 

Atco  Mannfactnring  Corp . 3843B 

Avnet  Electronics  Corp . 2002 

Axel  Brothers,  Inc . 1108 


Exhibitors  at  the  show  and  their 
booth  numbers  are  as  follows: 


CC0.7 

PACKAGE  OSCILLATOR 

STABILITY:  ±.2  ppm 

Compact  transistorized 
package,  including 
gloss  mounted  crystal. 
Will  hold  ±.4  ppm 
over  ambient  range 
-  ao'c.  to  -f  80°C. 
Request  Bulletin  #516 


TRIPLE 


BPCO-1 

OVEN  AND  CRYSTAL 

STABU/TY:  ±.004  ppm 

Proportional  control 
oven  with  transistor¬ 
ized  circuitry.  Supplied 
with  gloss  mounted 
crystal  for  maximum 
stability  under  fixed 
ambient  conditions. 
Request  Bulletins 
#503  ond  #51B. 


TCO-11C 
OVEN  PLUS 
CRYSTAL 


CHOICE 

^  HIGH  STABILITY  AT 
ONE  MEGACYCLE 


CIRCU  176  ON  HEADER  SERVICE  CARD 

ATTRACT  AND  HOLD  TECHNICAL  PERSONNEL 


Plug-in  oven  and 
gloss  mounted 
crystal  maintains 
stability  over  range 
-f-10°C.  to 
+  50'’C.  Request 
Bulletins  #503 
and  #50B. 


STABILITY:  ±.04  ppm 


UNION  STATION  BUILDING 

ERIE,  PENNSYLVANIA 
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Precision 

Apparatus 

FOR 

Engrtvinq 
NamepUtts 
Fine  Routing  Work 
Profiling  Small 
Objects 

Making  Small  Dies 
and  Molds 


'TECHNICAL  APPARATUS  BUILDERS" 

AC  «  DC  POWER  HEAOOUARPERSI 
TAtTRON<g)-TAIPAK®TARTRAN®TARSTAT® 
Hi^  Currant  Power  Supplies 
Phra  Peer  Guarantee** 

Variable  Stapleaa  from  Zaro  to  Full  Voltage  DC 
nlatlon  F\>wer  Tranaformer»  Varlac#.  llatara.  Caltlnei. 
*Ptr  f’acfvrif  ll’arrciilaf  TIVtfe  Orlaila 

tSPT — Its  VAC  I  0  «0  rga  tfTD!  OtherM  WrUef 
•ck  i  With 

»H*  A  A«ip«  CaatliMtau*  llatina  RHatart 


NEW  HEAVY 
DUTY  2  A  3 

dimensional 

ENGRAVER 


TICVIBACC 

TI2VSA 

TS2VACC 

T}2VtA2CC 

TS2V12A 

T32VUACC 

TS2V2BA2C 

T12V24A 

T32V24ACC 

:T32V24ACC 

T32VMA 

IT33VMACC 

Tl3tVtA 

T13BV1ACC 

T13BVSA 

TlStVIACe 

T13tVlBACC 


0-IB  VDC  C  lOA  O.A%  RipASA 
fr-ri  GVnr  •  •  AaiM 
O-ISYDC  e  AA/1%  RippU 
0-23  VDC  AA/0.1%  RippU  1 

0.S3  WVD<‘  •  la  Amp*  \ 

A-S3VDC  >  13A/1%  Ripple  \ 

0.43  VDC  '  10  A/0  2%  RippU  ] 
0-sa  VDC  6  14  A  MM  \ 

O-aaVDC  ;>  34A/1%  RippU  ! 

0.21  VDC  «  14  A/0  1%  RippU 
0-21  VDC  Lft  SO  A  MM. 

0.21  VDC  3  20  AM%  RippU 
0-120  WVDC  A  I  Amp 
0-120  WVDC  •  1  A/1%  RippI* 

0.120  WVDC  f  2  Amp 
0-120  WVDC  #  2  A/1%  RippU 
0.120  WVDC  A  to  A/1%  RippU 
K**  «  MAONCTIC  AtAULATCO 
RCAULATIAN  1%  AT  24  32  VDC 
0-22  VDC  A  3  A/t%  RippU 

oai  VDC  A  4  A/1  VRiPPl* 

0-21  VDC  A  11  A/1%  RippU 
0-21  VDC  A  32  A/1%  RippU 
0-21  VDC  A  so  A/1  %  RippU 


29.00 
212.  OOf 

fiTsJ 
212. tS 
224.0” 


lls^sssssil 


9  y'  2-75 

I  Centimeter 

Range 

Send  for  flluetroted  Catofegs 

MICO  INSTRUMENT  CO. 

77  TrowbridA#  $t.  CombridAO  38.  Mott. 
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Cable  Designs,  Inc . 4013 

California  Technical  Industries 

3920-3922 

Cambridge  Thermionic  Corp . 2219 

Cannon  Electric  Company . . .  2628-2632 

The  Capitol  Machine  Co . 2736 

Capitol  Radio  Engineering:  Insti¬ 
tute,  Inc . 4430 

The  Carborundum  Co . 2930-2931 

Carter  Parts  Co . 2109 

Cascade  Research  Div . 1912 

CBS  Electronics  . 1208-1210 

Centronix  Inc . 3934 

Century  Electronics  Si  Instruments, 

Inc . 3608-3610 

Ceramaseal,  Inc . 1724 

CGS  Laboratories,  Inc . 3803-3805 

Chassis-Trak,  Inc.  _ 

Chicago  Standard 

Corp . 

Christie  Electric  Corp 

Cinch  Mfg.  Corp . 

C  &  K  Components  Inc . 1627 

C.  P.  Clare  &  Co . 2218-2220 

Cobehn,  Inc . 4106 

Sigmund  Cohn  Corp . 4322-4324 

Coil  Winding  Eouipment  Co . 4426 

Collins  Electronics  Mfg.  Corp . 1117 

Collins  Radio  Co . 3502-3508 

Columbia  Technical  Corp . 1112 

Columbns  Electric  Mfg.  Co . 2004 

Comar  Electric  Co . 2927 

The  Combined  Book  Exhibit,  Inc. .  .4031 
Communication  Accessories  Co. 

2809-2811 

Computer  Control  Company,  Inc. 

3308-3310 


:sssa32s 

'snssils^ 


3'-nSuaaa9 


you  save  50%  on  Top -Quality 

Test  Instruments 
HI-FI  •  Ham  Gear 


"TAtTRAN"  UNIVERSAL  RECTIFIER 
TRANSFORMERS  Dtgnd  For  F.W.t.,  C.T.  A  H.W. 

%9€'4  Vpita  (AUAL.  «  B-t-lf-lB-A  D-B-lB-lt) 

»«rU«  Wc'A«  •.|-•-f-ll-12-U-n-24-27.M•23-lB  VelU 
Fri-112  VAC.  Uf  VAC/M  99%,  U  STD.  *112  A  2M  VAC 
TA4##1  A  1  Amp  per  wieb  See  d  W  ndt  S4.7S 

TA4M2  A  2  Amp  per  Mck  See  d  Wedp. 

TA4M2  A  2  Amp  per  eaek  See'd  W'ndc  S.7B 

TA4Mf  A  13  Amp  per  umA  Ree  d  Wndc 

TA4##2  A  74  Amp  per  #Mk  Ree'd  Wadp  -  24.7i 

TA4M7*  A  SO  Amp  per  eeeli  Aee  d  Wndc  M-t# 

TA4##i*  A  100  Amp  pee  eerli  Aee'd  Wndc  t2S.M 

i  Weds*.  IcrUo  irt  Amp*  Shcwni  Fprcllel  $•€<•  A  2X 


for  professional  and  home  use 

TEST  INSTRUMENTS  ;  HI-FI 
battery  eliminators  •  stareo  and  nanaeral 
battery  testers  •  tuners 
bridges  S  preamplifiers 

decade  boxes  {  power  amplifiers 
electronic  switch  j  integrated  amplifiers 
flyback  tester  S  speaker  systems 
oscilloscopes  ! 
probes  •  HAM  SEAR 

signal  and  •  cw  transmitter 

sweep  generators  '  modulator-driver 
tube  testers  {  grid  dip  meter 

transistor  tester  • 
vacuum  tube  S  OVER  3  MILLION 

voltmeters  S  f*C0  Instruments  in 
volt-ohm-  •  use  throughout 

milliammetcrs  •  the  world. 

LIFETIME  service  and  calabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 

Send  now  for  FREE  catalog  e-za 


"TASTRAN"  UNIVERSAL  RECTIFIER  CHOKES 

CHiiitnl  1  Amp.  ®.l  Hmirr.  1.4  Ohm  .  SI. 

CnSMl  S  Amp.  0.1  Hmiry.  .47  Ohm  I 

ensoor  4  Amp.  .01  H...;.  l  Ohm  t 

CII4003  i  Amp.  .07  Hnry.  0  Ohm  0 

Ca(004  II  Amp.  .01  H.pry.  I  Ohm.  14 

CaSOOS  74  Amp.  .004  H..r,.  .074  Ohm.  .  70 

CROOOO  40  Amp.  .001  Hmrp.  001  Ohm  44 


Transformer 


SILICON  HI-TEMF  ROWER  DIODESI  H/WAVE 
Bc  *MF  ooe.i.v.  I  looe.i.v.  looe.i.v.  i.v. 


TECHNKAL  APPARATUS  BUILDERS 

10ROR  LIRERTY  H.,  N.  Y.  «,  N.  Y. 
ORDER  THRU  ELECTRONICS  DISTRIBUTOR 
OR  WRITE  US  FOR  CATALOG  B  DETAILS 
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precision 

JEWEL  BEARINGS 

are  at  the  heart 
of  accurate 
performance 


10  DAYS  FREE  EXAMINATION 


McGRAW-HILL  BOOK  NEWS 


Computer-Measurements  C  o  r  p . 

3103-3104 

Computer  Systems,  Inc . 3837-3839 

Condenser  ^oducts  Division . 2240 

Conrad,  Inc . 3848 

Consolidated  Avionics  Corporation 

1728A 

Consolidated  Diesel  Electric  Corp. 

1728B 

The  Consolidated  Mining  &  Smelt¬ 
ing  Co.  of  Canada  Ltd . 4016 

Consolidated  Resistance  Co.  of 

America.  Inc . IIOOA 

Consolidated  Vacuum  Corporation. 3213 
The  Constanta  Co.  of  Canada  Ltd.  1100 

L.  L.  Constantin  &  Co . 1320-1322 

Continental -Diamond  Fibre  Corp. 

4224-4226 

Control  Electronics  Co.,  Inc . 1902 

Coors  Porcelain  Co . 4005-4006 

Comell-Dnbiiier  Electric  Corp. 

2725-2727 

Coming  Glass  Works . 2334-2336 

2427-2429 

Cowan  Publishing  Corp . 4215 

Craig  Systems,  Inc . 1325 

Crosby  -  Teletronics  Corporation 

3312-3214 

Cubic  Corp . 3235 

James  Cunningham  Son  &  Co., 

Inc . 1116 

Curtis  Development  &  Mfg.  Co. . .  .2313 

Curtiss- Wright  Corp . 1519-15194 

C  W  S  Waveguide  Corp . 1313-1315 


Just  Published — A  practical  approach  to 
handling  the  problenxs  of  .servomechanism 
design,  manufacture,  and  operation.  Gives 
essential  ds*ta  on  circuitry,  eleotrical,  and 
mechanical  components  .  .  .  .shows  what  to 
do  al)out  the.se  components  to  achieve  the 
limit  of  their  performance.  Revised  edition 
includes  information  on  transistor  ampli¬ 
fiers  and  transistor  mag  amps,  gyroscopes, 
accelerometers,  and  other  developments. 
R.v  \V.  R.  Ahrrncit,  V.  of  Mar.vland;  and 
r.  J.  Savant.  Jr.,  American  KlertronicH, 
Inc.  Slid  Rd..  56A  pp.,  .M.’l  Ulus.,  SI2..10 


INTRODUCTION  TO  STATISTICAL 
COMMUNICATION  THEORY 


Just  Published — Gives  basic  theory,  appli- 
cation.s,  and  specific  techniques  of  random 
processes  in  radio,  television,  and  other 
areas  of  communication.  Covers  AM.  phase, 
and  F^I  reception  and  transmission  in  terms 
of  signal-to-noi.se  ratios.  Explains  statisti¬ 
cal  properties  of  random  proces.ses,  includ¬ 
ing  spectra,  covariance,  .sampling,  effects  of 
nonlinear  systems,  and  diffusion  proce.s.ses. 
K.v  I>.  Middleton,  ConHiiltlng  l*h.vHiriHt.  000 
pp..  SliO  cliarts,  graphs,  tables,  fiSS.OO 


Dage  Electric  Co.,  Inc . 2433 

Dale  Products,  Inc . 2627-2629 

The  Daven  Company . 2717-2719 

Daystrom,  Incorporated . 1708-1710 

1809 

DeJur-Amsco  Corporation. . .  .2307-2309 

Dei  Electronics  Corp . 1816 

Delco  Radio  Division . 1226 

Deitime,  Inc . 1725 

DeMornay-Bonardi  . 3216-3218 

Derivation  &  Tabulation  Associates, 

Inc . 4113 

Design  Tool  Corporation . 4122 

The  Deutsch  Company . 1425 

Dialight  Corp . 2829-2831 

Diamond  Antenna  &  Microwave 

Corp . 1207-1209 

Diamonite  Products  Mfg.  Co . 4109 

Digital  Eouipment  Corporation ....  3831 
Douglas  Microwave  Co.,  Inc.  .2241-2243 

Dow  Coming  Corp . 4501-4503 

Drake  Manufacturing  Co . 2211 

Driver-Harris  Co . 4401-4403 

Wilbur  B.  Driver  Co . 4201-4203 

Allen  B.  Du  Mont  Labs.,  Inc.  .3901-3905 
E.  I.  du  Pont  de  Nemours  &  Co., 

Inc . 4319-4321 

E.  I.  du  Pont  de  Nemours  &  Co., 

Inc . 4329A-4329B 

DYMEC  . 3019-3020 

Dyna-Empire,  Inc _ - . 1917 

Dynamics  Corporation  of  Amer¬ 
ica  . 1202-1301 

1309 

Dynapar  Corporation . 3120 


RESISTANCE  AND  RESISTORS 


Just  Published— Cavern  the  whole  field  of 
resistors  .  .  .  those  available  .  .  .  how  they 
work  .  .  .  how  to  apply  them  .  .  .  .specifi¬ 
cations  .  .  .  characteri.stic.s.  Helpful  charts, 
graphs,  and  tables  in  this  comprehensive 
volume  give  power  and  voltage  ratings, 
varieties  of  materials  used  in  con.struction, 
and  information  ranging  from  tabulation 
of  military  specifications  on  resistors  to 
facilities  required  for  conducting  most  MIL 
resistor  tests.  I*.v  C.  L.  Wellard,  Clifton 
Prerlslnn  l*rmlarlH  Co.  864  pp.,  88  illus., 
88  tables.  88.iS0 


ELECTRICAL  ENGINEERING 
FOR  PROFESSIONAL  ENGINEERS’ 
EXAMINATIONS 


Just  Published — Prepares  you  for  the  elec¬ 
trical  engineering  examination  for  Hro- 
fe.ssional  Engineer  in  the  various  states. 
Explains  theory,  describes  methods  of  ap¬ 
plication,  and  gives  scores  of  questions 
typical  of  those  asked  on  exanvinations, 
each  with  the  type  of  answer  expected  by 
the  examiners.  ll.v  J.  Constanre,  Engr.  Keg. 
Consultant.  4S6  pp.,  381  illns.,  fB.SO 


j  McGraw-Hill  Book  Co.,  Dspl.  L-3-11 
I  377  W.  41st  St.,  New  York  36,  N.  Y. 

I  Send  me  haok(s)  cheeked  helow  for  10  days'  ex- 
I  aininatinn  on  approval.  In  in  dayn  I  «ill  remit  for 
I  hook(s)  1  keep  plus  few  cents  for  delivery  costs, 
I  and  return  unwanted  hooklal  postpaid.  (We  pay 
I  delivery  costs  If  you  remit  with  this  coupon — same 
I  return  prlTlleire.  1 

I  Q  .threndt  k  Savant — Servomechanism  Prac. — 
I  1I2..10 

I  G  Middleton — Intro,  to  Statistical  Communication 
I  Theory— 12.^00 

j  O  Wellard— Resistance  6  Resietore — 18..10 
I  Q  Constance — Elec.  Eniri.  for  P.E.  Exame — lO.-TO 
I  Name  . . . 


Eastern  Industries,  Inc . 2132-2133 

Thomas  A.  Edison  Industries.  .2739-2741 

Eitel-McCuIIough,  Inc . 2410-2412 

ELCO  Corp . 1515 

Electra  Manufacturing  Co _ 2834-2836 

Electralab  Printed  Electronics 

Corp . 2130 

The  Electric  Hotpack  Co.,  Inc.  .3931-3933 

The  Electric  Anto-Lite  Co . 4520 

Electrical  Industries . 2526-2528 

Electro  Devices  Ino . 4107 

Electro-Flex  Heat,  Inc . 3122 

Electro  Instruments,  Inc . 3811 

Electro- Measurements,  Inc . . .  3010-3011 
Electro  -  Mechanical  instrument 

Co . 1231 

Eiectro-Mec  Laboratory,  Inc . 2312 

The  Electro  Motive  Mfg.  Co„  Inc.. 2734 

Electro-Pulse,  Inc . 3810-3812 

Electronics  Magazine . 4314-4316 

Electrosnap  Switch  Div. .  .1727A-1727B 
Electro- Voice,  Inc . 1632 


For  peak  performance  in  less  space,  select  frdn 
a  wide  range  of  standard  Bird  Sapphire  and  fitel 
Jewel  Bearings,  or  Complete  Jewel  Assendtfae 
and  Cushion  Jewel  Assemblies.  Or,  if  you  ban 
a  special  requirement,  let  our  engineers  ’ 
aid  )n)u  in  arriving  at  the  proper  ^ution. 

Write  for  your  tree  copy  of  the  Bird  mMog, 
which  has  complete  details  on  proparties  and 
uses  of  jewel  bearings  for  aircraft,  electrical  and 
timing  instrumtHts,  recorders  and  indicators. 


Address 


j  City  .... 
j  Company 


1  Spruce  St,  WaWiam, 

serring  industry  with  fine  jevcels  sineeMStS 


j  Position  . 

!  For  price  titd  terms  outside  ef  U.  8« 
I  write  MeGraw-HiM  Int'l..  N.Y.C. 
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Electronic  Applications,  Inc . 3929 

Electronic  Associates,  Inc . 3712-3718 

Electronic  Industries . 4301-4303 

Electronic  Instrument  Co.,  Inc. 

(EICO)  . 3505 

Electronic  Measurements  Co., 

Inc . 2213-2215 

Electronic  Mechanics,  Inc . 4305 

Electronic  Representatives  Ass’n 

ERA  Room  321 

Electronic  Research  Assoc.,  Inc _ 2820 

Electronic  Specialty  Co . 1818 

Electronic  Tube  Corn . 3112-3113 

Electronics  International  Co . 3018 

El^in  Metalformers  Corp . 4420-4424 

Elgin  National  Watch  Co . 2233 

Emerson  &  Cuming,  Inc . 1111 

E.M.I.-Cossor  Electronics  Ltd . 1520 

Empire  Devices  Products 

Corp . 3818-.3820 

Engelhard  Industries,  Inc _ 2110-2118 


iuUIMM*«*** 

^bytsterline-Angus 


High  sensitivity  and  extreme 
accuracy  of  Esteriine-Angus  DC 
Miiliammeters  are  assured  through¬ 
out  a  iong,  troubie-free  iife  by  their 
ruggedness  and  simpiicity  of  con¬ 
struction. 


•  Proven  mechanical  design  and  durability  of 
materials  resist  the  wear  and  tear  of  hard  use. 
Ample  capacity  of  20  times  normal  rating  resists 
overload  damage. 

Whatever  your  requirements,  you  can  count 
on  Esteriine-Angus  DC  Miiliammeters  to  pro¬ 
vide  accurate  information,  portrayed  in  easily 
understood  form,  year  in  and  year  out. 

Bond  for  Catalog  Saction  42  and  soe  how 
Estorfino-Angus  DC  Milliammotars  can  help  you. 


For  Uao  In 

•  Electronic  Gages 

•  Nuclear  Studies 

•  Performance  Tests 

•  Tracer  Element 
Studies 

•  Photronic  Devices 

•  Air  Samplers 

•  Trouble  Shooting 

•  Scintillometers 

•  Audiometers 

•  Life  T ests 


Fairchild  Camera  & 

Corp . . 

Fairchild  Publications,  Inc... 

Falstrom  Co . 

Fansteel  Metallurgical  Corp.. 
Federal  Tool  Engineering  Co. 

Fenwal  Electronics,  Inc . 

Ferris  Instrument  Co . 

Ferroxcube  Corp.  of  America. 

Filmohm  Corp . 

Editors,  Inc . 

Filtron  Co.,  Inc . 

Foto-Video  Laboratories,  Inc 
Franklin  Electronics  Inc.... 
Freed  Transformer  Co.,  Inc . . 

Furane  Plastics  Inc . 

FXR,  Inc . 


Instrument 

2701-2707 
4419-4421 
4315-4317 
4021-4022 

. 4428 

. 1102 

. 3801 

. 2530 

. 1905 

. 2808 

1812-1814 

. 3013 

. 3835 

2721-2723 

. 4050 

3713-3717 


The  ESTERLINE-ANGUS  Company,  Inc 

Mart  than  50  yaars  Manufacturing  Graphic  Instruments 
Oapt.  E,  P.  O.  Box  596.  INDIANAPOLIS  6,  INDIANA 
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Gabriel  Electronics  Div . 1720-1722 

The  Gamewell  Company . 2838 

The  Garlock  Packing  Co . 2814-2816 

The  Garrett  Corp . 3926 

Gates  Radio  Co . 3515-3517 

G.  C.  Electronics  Mfg.  Co . 2126 

General  Ceramics  Div . 1310-1312 

General  Communication  Co . 3063 

General  Electric  Co . 2904-2932 

General  Instrument  Corp . 1218-1224 

General  Magnetic  Corp . 1904 

General  Mills,  Inc . 3937-3939 

General  Precision  Laboratory  In¬ 
corporated  . 1501-1511 

General  Radio  Co . 3201-3208 

General  Resistance,  Inc . .3839 

General  Time  Corp . 1726A 

General  Transistor  Corp . 1212-1214 

Genisco,  Incorporated . 3244 

The  Geotechnical  Corporation . 3240 

Gertsch  Products,  Inc . 3701-3703 

Giannini  Controls  Com . 1428-1439 

G-L  Electronics  Co..  Inc . 1916 

Glasseal  Products  Co.,  Inc . 1517 

Glas-Tite  Industries,  Inc . 1109 

Globe  Industries,  Inc . 2633 

G-M  Laboratories,  Inc . 2105 

John  Gombos  Co.,  Inc . 2342-2344 

Good- All  Electric  Mfg.  Co . 2743 

Gordos  Corporation . 1119 

W.  L.  Gore  &  Associates . 4121 

Gorham  Manufacturing  Co . 2631 

Grant  Pullv  &  Hardware  Corp.... 4112 

Grayhill.  Inc . 2801 

Great  Eastern  Metal  Products  Co.. 41 15 

Green  Instrament  Co.,  Inc . 4331 

Greibach  Instraments  Com . ^1135 

Gremar  Manufacturing  Co.,  Inc... 2217 

Gries  Reproducer  Com . 4110 

Guardian  Electric  Mfg.  Co _ 2502-2.504 

Gudebrod  Bros.  Silk  Co.,  Inc . 4025 

The  Gudeman  Co . 2129 


CONSERVATIVELY  RATED 

Rating:  50  A  max.— 440  V  max. 

2  500  V A— 1500  W  (non- 
inductive) 

Self  cleaning  double  brake  contacts 

Silver  cadmium  Vo  inch. 
(Auxiliary  cantacts  if  required.) 

Coil  Data:  Up  ta  230  V,  60  Cycles, 
AC  Upta  115  V,  DC 

Contact  Data:  Combinations.- 

X  =  SP5TNODB 
or;  y  =  SPSTNCDB 


Size:  L.  2  1/4;  W  2  1/16";  H.  2  7/32' 
Mounting:  2  holes  for  No.  8 
Weight:  approx.  7.4  oz. 


Elektrotechnische  Fabrik  Gmbh 
Malente  /  Holstein— Germany 
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1. 


■s  wire  to 
f^rminol 


The  Veir 

JONES 

FANNING 

STRIP 


Connections 
ore  n^ode 
through  Fan- 
ning  atrip, 
on  bench 
or 

apart  from  9-161 

barrier  strip,  Fanning 

and  quickly  B-141  Strip, 

slipped  into  Barrier  Fot. 

ossembly.  Strip  appliec 

for 

Use  with  Jones  Barrier 
Terminal  Strips,  Nos. 

141  to  142,  for  1  to 
20  terminals. 

Simplifies  soldering.  Insures  correct  connec¬ 
tions.  Saves  time.  Ideal  for  harness  or 
cable  assembly.  Brass  terminals,  cadmium 
plated.  Bakelite  mounting.  Send  for  com¬ 
plete  data. 

Viiit  Booth  2535  of  the  fUf  Shove 


rnnouncing^ 

1/10  of  1% 


GAUSSMETER 


MEASURE  DC  MAGNETIC  FIELDS 
TO  NEW  HIGH  ACCURACY 

Voltatc  dtvelopad  In  rntatini  pickup  coil  it  bal- 
anectf  apalntt  internal  reference  penerator.  Indica¬ 
tor  uied  for  null  balance.  No  lonpar  dependi  on 
power  line  frequency.  All  feature,  of  previoui  type 
720  Included  for  preliniinary  meaturementi. 

Type  820 — Ranpe:  0 — 10.000  pauttet 
Accuracy;  l/IOof  1% 
above  1000  pauttet 

Sfn4  for  m-w  bulletin 

SEE  US  AT  THE  IRE  SHOW— BOOTH  3313 
New  RF  Voltnietert  alto  on  ditplay  (tee  our  ad  in 
Oecember  4th  ittue  of  Eloetronict). 


EUaRICAl  INSTRUMENT  Ca 
fin*  instruments  since  1918 

111  Feltar  Slr«*l  •  Cambridgo,  MobO. 


We  are  far  into  new  areas  with  miniaturized  and  microminia¬ 
turized  electromagnetic  devices  used  in  the  Inertial  Guidance 
systems  we  build.  Our  staff  openings  in  miniaturization  are  for 
men  whothinkbig.  WritetoMr.  C.  T.  Petrie,  Manager,  Research 
A  Engineering  Staff. 

m  LITTON  INDUSTRIES  Electronic  Equipments  Division 
Beverly  Hills,  California 


MINIATURIZATION 


I 

Illinois  Condenser  Co . 2310 

IMC  Ma^etics  Corp . 2229 

Indiana  General  Corporation.  .1314-1316 

Ind.  Develop^.  Eng.  Assoc.  Inc _ 1327  A 

Industrial  Electronic  Hardware 

Corp . 2837 

Industrial  Instruments,  Inc. .  .3227-3229 

Industrial  Test  Equipment  Co . 3513 

Industrial  Timer  Corporation.  .1806-1808 

Industro  Transistor  Corn . 1628 

Industrial  Winding  Machinery 

Corn . 4407-4409 

Inso  Electronic  Products,  Inc . 4054 

Instrument  Development  Labs., 

Inc . 2106 

Instrument  Specialties  Co.,  Inc _ 4313 

Instruments  for  Industry,  Inc . 1424 

Instruments  Publishing  Co.,  Inc . . .  4307 
International  Business  Machines 

Corp . 3507-3511 

International  Eastern  Co . 4116 

International  Electronic  Research 

Corp . 1522 

International  Instruments,  Inc - 2813 

International  Pump  A  Machine 

Works  Inc . 4125 

International  Radiant  Corp . 3239 

International  Rectifier  Corp..  .2901-2903 
International  Resistance  Co.  .2822-2826 
International  Telephone  &  Tele¬ 
graph  Corp . 2510-2520 

2615-2625 


James  Electronics,  Inc . 2100 

Japan  Electric  Industry . 2935 

J-B-T  Instruments,  Inc . 2833 

Jennings  Machine  Corn . 4132 

Jennings  Radio  Mfg.  Corp. ..  .1802-1804 

Jerrold  Electronics  Corp . . . 3056 

Johns-Manville  Prods.  Corp . 4048 

Jonathan  Mfg.  Co . 4514 

Jones  E.  Lamson  Machine  Co . 4030 

Juiie  Research  Laboratories . 3238 


K 

The  Kanthal  Corp . 4002 

Kay  Electric  Co. . 3512-3518 

Keithley  Instruments,  Inc . 3907 

Kemtron  Electron  Products,  Inc . . .  2825 

D.  S.  Kennedy  &  Co . 2532  &  2637 

Kepco,  Inc . 2636-2638 

Kester  Solder  Co . 4221 

Keystone  Products  Co . 1911 

Kings  Electronics  Co.,  Inc. ..  .2821-2823 

Kingsley  Machine  Co . 4235 

KIN  TEL . 3613-3617 

Knight  Electronics  Corporation 

3915-3917 


Halliburton,  Inc.,  Manufacturing 


Dlv . 4508-4510 

Hardwick,  Hindle,  Inc . 2810 

Harrison  Laboratories,  Inc . 1825 

The  Hart  Manufacturing  Co . 1627 A 

Harvey- Wells  Electronics,  Inc . 3236 

Hastings-Raydist,  Inc . 3807 

Haveg  Industries,  Inc . 4418 

Hayden  Publishing  Co . 4404-4406 

The  A.  W.  Haydon  Co . 1420-1422 

Haydon  Switch,  Inc . 1426 

Heinemann  Electric  Co . 2841-2843 

Helipot  Division  . 1201-1203 

Hepal  Corp . 4231 

Hermes  Electronic  Co . 3038-3039 

Hermetic  Seal  Corporation . 1223 

Hetherington  Switch  Div . 1727 

Hewlett-Packard  Co . 3302-3306 

3401-3405 

Hexacon  Electric  Co . 4012 

The  Hickok  Electrical  Instrument 

Co . 3616-3618 

Hi-G  Inc . 2227 

Carl  Hirschmann  Co.,  Inc _ 4533-4535 

Hitemp  Wires,  Inc . 4213 

Hoffman  Electronics  Corp. ..  .1920-1924 

Hoover  Electronics  Co . 3844 

H  P  L  Manufacturing  Co . 4529 

Hudson  Tool  &  Die  Co.,  Inc.  .4408-4410 

Huggins  Laboratories,  Inc _ 2917-2918 

Hughes  Aircraft  Co . 1609-1615 

Hull  Corporation . 4114 
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digital 

computer 

designers 

The  Crosley  Division  of  Avco 
Corporation  has  openings  for  elec¬ 
tronic  engineers  with  from  two  to 
ten  years’  ex|)erience  for  unusually 
responsible  positions  involving  digi¬ 
tal  computer  and  data  processing 
equipment  design. 

At  Crosley,  all  projects  offer  engi¬ 
neers  of  talent  and  capability  un¬ 
limited  challenge  and  definite 
authority.  An  alert,  aggressive  man¬ 
agement  team  provides  maximum 
sup|x>rt  and  backing  to  each  of  the 
outstanding  professional  teams  work¬ 
ing  on  the  frontiers  of  data  process¬ 
ing  for  industrial  systems. 

Now  is  your  opportunity  to  grow 
your  own  career  in  this  new  and 
exciting  field.  Experienced  personnel 
can  choose: 

•  transistorized  circuit  design 

•  digital  systems  design 

•  logic  design 

For  complete  information,  write  or 
call:  Mr.  P.  B.  Olney,  Manager  of 
Scientific  and  Administrative  Per¬ 
sonnel,  Department  E-320,  Crosley 
Division,  Avco  Corporation,  1329 
Arlington  Street,  Cincinnati  25, 
Ohio.  Phone:  Kirby  1-6600. 

At  the  IRE  Convention 

March  21-24-NEW  YORK  CITY 

Cell  Mr.  Olney  at  COlumbut  5-41 M 


>Ikco 


Crosley 


The  James  Knight  Co . 2708 

The  Korfund  Company,  Inc . 1324 

Krengel  Manafactnring  Co.,  Inc.... 4227 

Krohn-Hite  Corn . 3708-3710 

Knlka  Electric  Corp . 2900 

Kupfrian  Mfg.  Corp . 4318 

Knrman  Electric  Co . 2134 

L 

Laboratory  for  Electronics,  Inc. 

3819-3821 

Lambda  Electronics  Corp . 2318-2320 

LaPointe  Industries  Inc . 2113 

Larson  Instrument  Co . 3121 

Lavoie  Laboratories,  Inc . 3911-3913 

Leach  &  Gamer  Company . 4052 

Leesona  Corporation . 4323-4325 

LEL  Incorporated . 2102  | 

Lepel  High  Frequency  Labs.  Inc... 4236  ; 
Levinthal  Electronic  Prods.  Inc.... 3833  j 

Licon  Switch  &  Control  Div . 1506 

LIECO,  Inc . 2435 

Line  Electric  Co„  Inc . 1107 

Little  Falls  Alloys,  Inc . 4015 

Littelf use,  Inc .  2923 

Litton  Industries,  Inc . 1610-1618 

1709-1717 

Lord  Manufacturing  Co . 2131 

Lnmatron  Electronics,  Inc . 3059 

M 

MB  Electronics . 3107-3109 

MM  Enclosures,  Inc . 4011 

MacLeod  &  Hanopol,  Inc . 3711 

Magnecraft  Electric  Co . 2525 

Magnetic  Amplifiers,  Inc.  .1427 A-1427B 

Magnetic  Metals  Co . 1432 

Magnetics,  Inc . 2437  A  2533 

Magnetics  Research  Co . 3944 

P.  R.  Mallory  &  Co.,  Inc . 1410-1412 

Manson  Laboratories,  Inc . 3213 

Marconi  Instruments . 3301-3305 

Markem  Machine  Co . 4210-4212 

The  Martin  Co . 3919-3921 

Massa  Labs . 3609-3611 

Manrey  Instrument  Corp . 1518 

The  W.  L.  Maxson  Corp . 1204-1206 

McCoy  Electronic  Co . 2311 

McDowell  Electronics  Inc . 4128 

McGraw-Hill  Book  Co.,  Inc . 4405 

McGraw-Hill  Publishing  Co.,  Inc. 

4314-4316 

McLean  Engineering  Labs . 1624 

Measurements  . 3501 - 3503 

Adolf  Meller  Company . 4040 

Menlo  Park  Engineering . 3836 

Mepco,  Inc . 2802-2804 

Merck  Sc  Co.,  Inc . 4513 

Metal  Fabricators  Corp . 4528 

Micro  Gee  Products,  Inc . 3846 

Microdot,  Inc . 2101-2103 

Micromech  Mfg.  Corp . 4038 

Microtran  Com  Inc . 2315 

Microwave  Amociates,  Inc _ 2301-2303 

Microwave  Development  Labs., 

Inc . 2407 

Mid-Eastern  Electronics  Inc . 3009 

James  Millen  Mfg.  Co.,  Inc . 2157 

Mlllivac  Instruments . 3607 

MinneapoUs-HoneTwell .  Regulator 
Co  2202*2214 

Minnesota  Mining  A  Mfg.  Co. .  1913-3936 

Mitchell-Rand  Mfg.  Corp . 4123 

Mitronics  Inc . 1815 

Molecu-Wire  Corporation . 4242 

Monsanto  Chemical  Co . 4026-4027 

F.  L.  Moseley  Co . 3210-3212 

Donald  P.  Mossman,  Inc . 1915 

Motorola,  Inc . 1114-1115 

Mucon  Corp . 2807 

Muirhead  Instraments  Inc . 3230 

Mycalex  Corp.  of  America _ 2729-2731 

N 

NRC  Equipment  Corp . 4427 

The  Narda  Microwave  Corp.  .3813-3815 

3817 

Narda  Ultrasonics  Corp . 4532 

National  Co.,  Inc . 1401-1407 

National  Union  Electric  Corpora¬ 
tion  . M-7 

Navigation  Computer  Corp . 3223 

Nems-Clarke  . 3826-3828 

New  Hermes  Engraving  Machine 


/  Lepel  induction 

’  heating  equipment  represents^l^ 
the  most  advanced  thought  m  the 
field  of  electronics ...  the  most  prac¬ 
tical  and  efficient  source  of  heat 
developed  for  numerous  industrial 
applications.  You  are  invited  to  send 
samples  of  work  with  specifications. 
Our  engineers  will  process  and  re¬ 
turn  the  completed  job  with  full  data 
and  recommendations  without  cost 
or  obligations. 


FLOATING  ZONE  UNIT  FOR  METAL 
REFINING  AND  CRYSTAL  GROWING 

A  ntw  flooting  ion«  fixtgrc  for  Hi# 
prodwction  of  ultro  Kigh  purity  mofols 
Ofid  komi^ondvctor  motorkiU.  Pvrifko* 
tion  or  cryslol  growing  it  ochiovod  by 
trovoriing  «  norrow  molton  ton#  along 
tho  longth  of  tho  procott  bor  whilo  it  U 
boing  tMpportod  vortkolly  In  vocumm  or 
inort  got.  Ootignod  primortly  for  pro* 
doction  porpotot,  Modol  HCP  obo  prg- 
vidot  groot  floNibility  for  loborotgry 
ttvdioi. 


Modol  HCP 


/iaturtf 


A  hmovHi,  pvufiv*  iMcliaiiital 
Sri««  tyttam  with  cMtiiiiMvtiy 
vatiaM*  »p,  Sawn  and  fata- 
tiaaol  taaa<a«,  aN  inSa^aA 
aatly  caalraHad. 

Aa  arraavaaiaat  la  rapidly 
caalar  iKa  pracat*  bar  witkia 
a  ilraipht  wallad  qwarti  tuba 
tuppartad  batwaaa  gat-^ighr, 
watar.<aalad  tad  piatat.  Maca> 
aiaat  af  tba  gvarti  laba  it  ra- 
thar  tiaipit  aad  adaptart  <aa 
ba  mad  ta  accaaiadata  largai 
diaiaalar  Ivbat  far  largar  pra> 
cmt  ban. 

Caatiawam  walar  caaUag  fad 
tba  aattida  af  lha  gwarti  Iwba 
dvriag  aparatioa. 

Attaaibly  aad  dit-attaiably  gT 
tbit  tyttaai  iadvdiag  raiaavol 
af  tba  caiaplati 
It  tiaipla  aad  rapid. 


WRITE  FOR  NEW  lEPEl  CATALOG 
Electronic  Tube  Generators  from  1  Ka  to  100  Fa 
Sparh  Gap  Converters  from  2  Ka  to  30  Ka 

/  /  HIGH  FREQUENCY 

i-epeL  laboratories,  INC. 

55th  ST,  A  37th  AVE.,  WOOOSIDE  77.  N  Y.  * 
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Send  a 

sample  or  blue  print 
for  estimates. 


Let  us 
show  you 
how  our 
precision 
wire  forms 
CUT 
COSTS! 


Corp . 4035 

The  New  York  Air  Brake  Co.  .4309-4311 
Nicad  Division,  Gonld-Nationai 

Batteries,  Inc . 1328 

Non-Linear  Systems,  Inc . 3041-3042 

Norrich  Plastics  Corp . 4040 

North  Atlantic  Industries,  Inc . 3012 

Northeast  Scientific  Corp . 2844 

Northeastern  Engineering,  Inc. 

3108-3110 

North  Electric  Co . 2125 

Northern  Radio  Co.,  Inc . 3510 


Oak  Manufacturing  Co . 2921 

Offner  Electronics  Inc . 3051 

Ohmite  Manufacturing  Co _ 2333-2335 

Optical  Coating  Laboratory,  Inc... 4049 

Ortho  Filter  Corp . 1626 

Oryx  Sales  Co . 4111 

John  Oster  Mfg.  Co . 1330-1332 

Ozalld  Division,  General  Aniline  & 
Film  Corp . 4133 


Penn  Engineering  &  Mfg.  Corp.... 4518 

Penta  Laboratories,  Inc . 2803 

Perfection  Mica  Co . 4312 

Vemistat  Division  of  Perkin-Eimer 

Corporation  . 2828 

Perkin  Engineering  Corp . 1416-1416 

Phaostron  Instrument  &  Electronic 

Co.  . 1516 

Phelps  Dodge  Copper  Products 

Corp.  . 4028-4029 

Phllamon  Labs.,  Inc . 3111 

Philco  Corp . 1302-1308 

Phillips  Control  Corp . 2340 

Photocircuits  Corp . 2201-2203 

Pitometer  Log  Corp . 3024 

Plastic  Capacitors,  Inc . 2740 

Plastoid  Corporation . 4525 

Polarad  Electronics  Corp . 3205-3209 

Polyphase  Instrument  Co . 2839 

Polylechic  Research  &  Dev.  Co., 

Inc.  . 3602-3606 

Popper  Ss  Sons,  Inc . 4124 

Potter  Instrument  Co.,  Inc _ 3407-3409 

Potter  &  Brumfield,  Inc . 2702-2704 

Power  Designs  Inc . 2104 

Power  Sources,  Inc . 1914 

Precision  Apparatus  Company, 

Inc . 3909 

Precision  Instrument  Company.... 3035 

Precision  Scientific  Co . 3122 

Premier  Metal  Products  Co. .  .4204-4206 

PrenUce-Hali,  Inc . 4531 

Price  Electric  Corp . 2409 

Probesc<H>e  Company . 3116-3118 

Pyramid  Electric  Comnany . 1311 

Pyrofilm  Resistor  Co..  Inc . 1824 


When  Art  Wire  tackles  the  job.  big  gams  in 
precision  and  uniformity  are  possible  on 
small  components .  .  .  resulting  in  big  sav 
mgs  m  time  and  production  costs.  In  addi 
tion.  Art  Wire's  modern  production  methods 
produce  a  wide  variety  of  components  more 
economically. 

Art  Wire  specializes  m  wire  forms  designed 
for  today's  automatic  production  lines .  . . 
manufactured  to  assure  the  economy  of  an 
uninterrupted  work  flow. 


Quan-Tech  Laboratories. 


REF  Manufacturing  Corp . 4327 

RS  Electronics  Corp . 2738 

Radio  Corporation  of  America.... 

1602-1608 

1701-1707 

Radio  Engineering  Laboratories, 

Inc . 1202-1301-1303 

Radio  Frequency  Laboratories,  Inc. 

3115-3119 

Radio  Materials  Co . 1414 

Rawson  Electric  Instr.  Co . 3313 

Raybestos-Manhattan,  Inc . 4014 

Rayethon  Company  . 2604-2614-4045 

Reeves-Hoffman  Div.,  Dynamics 
Corp.  of  America . 1309 


ART  WIRE  AND  STAMPING  CO, 

18  Boyden  Place.  Newark  2,  N.  J. 
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WHO 

DROPPED 

THE  BINOCULARS? 


With  everybody  watching  each  other 
along  the  DEW  line  and  the  Iron  Curtain 
these  days,  electronirs  has  replaced  bin¬ 
oculars. 

What’s  happening  in  the  giant  markets 
for  missile  controls,  radar  and  communi¬ 
cations  equipment? 

electronics  tells  how  things  are  going, 
keeps  you  informed  of  developments  as 
they  occur.  This  is  a  good  time  to  sub¬ 
scribe  or  renew  your  subscription.  Just 
fill  in  box  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 


STRAIN 

The  insulating  bushing 
that  anchors  a  cord  set 
to  an  electrically  oper¬ 
ated  machine  or 


JUNCTION-TERMINAL 

BUSHINGS 

Eliminate  “pig-tails”  —  Miniature 
size.  Snap-in  assembly,  color  or 
number  coded.  Can  be  used  as 
plug-in  receptacle.  Simple  quick 
disconnect.  ^  l  j. 


Fit  curvwd  surfoctt 
Nylpft  hv$him0  ^  bra§»  tab 


panels  uptoH^« 


HEYMAN 

MANUFACTURING  COMPANY 

KENILWORTH  2,  NEW  JERSEY 
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Which  of  these 
Craig  skills  and 
services 
can  help  you  ? 

Svstiffls  iMHisInt  -  light  weight,  high  strength 
aluminum  shelters,  vans  and  trailers. 

Systems  components  —  telescoping  antenna 
masts,  transit  cases,  cabinets,  equipment  racks. 

Systems  Installation  service  —  layout  and 
installation  of  transportable  systems,  through 
final  checkout 

Systems  packaging  research  -  engineering  design 
and  development  for  ground  support  and 
electronic  equipment  protection. 

Complete  production  fxllties  —  to  handle  your 
complete  packaging  assignment 

A  unique  “aluminum-chemical  research"  service  - 
engineering  “brainpower  pool”  for  solving 
virtually  any  problem  in  aluminum  and  foamed 
plastic  fabrication. 


WRITE  TODAY  FOR  CRAIG’S  NEW  COM¬ 
PLETE  16  PAGE  CAPABILITIES  BROCHURE 


0«pt.  F-3.360  MarriiiiKk  St.. Lawrence. Miss.* Tel.  MUrdock  8-6961 


Business  systems  and  equipment  are  another  Crii|  speciaHy  throuih 
leFebure  Corporation.  Cedar  Rapids.  Iowa  — a  Crii|  subsidiary. 
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news  about 


SPECIAL  ISSUES! 


ELECTRON 


A 

review  and 
forecast  of  what’s 
happening  in 
electron  tubes. 

Just  one  more  reason 
you  should  subscribe  to 
eleetronies  (or  renew  your 
subscription).  Pill  in  box  on 
Reader  Service  Card. 

Easy  to  use.  Postage  free. 


FIND  WHAT  YOU  NEED  IN 

electronics 


Reeves  Instrument  Corp . 1305-1307 

Reeves  Soundcraf t  Corporation . .  1327B 

The  Rex  Corp . 4306-4308 

Rheem  Semiconductor  Corp.  .2925-2926 

John  F.  Rider  Fubiisher,  Inc . 4516 

Rixon  Electronics,  Inc . 3411 

Aero  Division,  Robertshaw-Fuiton 

Controls  Co . 1327 

Robertson  Electric  Co.,  Inc . 4131 

Robinson  Technical  Products,  Inc. 

2506*2508 

Roller  Smith  Div.,  Federal  Pacific 

Electric  Co . 2338 

Rotating  Components,  Inc . 1234 

Rotron  Mfg.  Co . 280-2832 

Rowan  Controllor  Co . M-8 

Rutherford  Electronics  Co . 3834 


s 


Sage  Electronics  Corp . 2236 

Sage  Laboratories,  Inc . 1910 

Howard  W.  Sams  A  Co.,  Inc . 4056 

Sanborn  Co . 3601-3605 

Sanders  Associates  Inc . 1723 

San  Fernando  Electric  Mfg.  Co - 2635 

Sangamo  Electric  Co . 1921 

Sarkes  Tarzian,  Inc . 1730 

Schutter  Microwave  Corp . 1726B 

Scientific-Atlanta,  Inc . 3909 

Sealectro  Corp . 2922 

Secon  Metals  Corp . 4117 

Sensitive  Research  Instrument 

Corp . 3410-3412 

Ser\’o  Corporation  of  .America 

3612-3614 

Servomechanisms,  Inc . 2812 

Shallcross  Mfg.  Co . 2634 

Shielding,  Inc . 3061-3062 

Shockley  Transistor  Corp . 1205 

The  Sibley  Company . IIOOB 

Sierra  Electronic  Corporation.  .3031-3032 

Sigrma  Instruments,  Inc . 2733-2735 

Signal- AFCE  A . HOC 

Silicon  Transistor  Corp . 1105 

Simpson  Electric  Company. .  .2221-2225 
Sinclair  Radio  Labs.  Limited . 1630 


The  Singer  Manufacturing  Co. 

1819-1823 

Skydyne,  Inc . 4515-4515A 

Herman  H.  Smith,  Inc . 2325 

Sola  Electric  Co . 2815-2819 

Solartron  Incorporated . 3234 

Solid  State  Products,  Inc . 2006 

Sonotone  Corp . 1901 

Southco  Divirion  South  Chester 

Corp . 4512 

Southern  Electronics  Corporation.  .2216 
Southwestern  Industrlai  Electronics 

Co.  . 3307-3309 

Spaulding  Fibre  Co.  Inc . 4505-4507 

Specific  Products . 3414 

Spectrol  Electronics  Corp . 1907-1909 

Sperry  Oyrroscope  Co . 2432-2438 

Sprague  Electric  Co . 2416-2424 

Standard  Electrical  Products  Co. 

1225-1227 

Stepper  Motors  Corp . 1600 

Sterling  Precision  Corp . 1821 

Stevens  Mfg.  Co.,  Inc . 2327 

Stevens- Arnold  Inc . 2934 

George  Stevens  Mfg.  Co.,  Inc. 

4218-4229 

Stewart  Stamping  Co . 4039 

Herman  H.  Stitch  Co.,  Inc . 3220 

Edwin  B.  Stlmpson  Co.,  Inc . 4008 

F.  J.  Stokes  Corp . 4126 

llie  Superior  Electric  Co . 2722-2732 

Sutton  Publishing  Co.,  Inc . 4411 

Swiss  Jewel  Company . 4034 

S  witchcraft.  Inc . 2827 

Sylvanla  Electric  Products  Inc. 

2322-2332 

2415-2425 

Syntron  Corporation . M-10 

Syntronlc  Instruments,  Inc . 2711 

Systran  Corporation  . 3811 


T 

Tape  Cable  Electronics  Co.,  Inc.... 4530 

Tech  Laboratories,  Inc . 2120 

Technical  Appliance  Corp . 1101 

Technical  Devices  Co . 4233 

Technitrol  Engineering  Co . 1519B 

The  Technical  Materiel  Corp.  .3702-3706 
Technical  Wire  Piquets,  Inc . 4129 


700,000 

OHMS 

0.25% 

TOLERANCE 


(Ktual  site) 


CINEMA 

MICROMINIATURE 

PRECISION  WIRE-WOUND 

RESISTORS 


I  Space  at  an  absolute  premium?  Take 
I  advantage  of  Cinema’s  extremely  compact 
I  design  in  precision  wire-wound  resistors  to 
miniaturize  your  electronic  assemblies. 
Featuring  rugged  construction.  Type  CE200 
resistors  utilize  unique  wipding  techniques 
and  are  encapsulated  in  a  superior  epoxy 
formulation  for  complete  protection  against 
environmental  conditions.  Units  are  aged  for 
long-term  stability  and  high  reliability.  Per¬ 
formance  characteristics  per  MIL-R-93B  and 
MIL-R-9444.  Standard  temperature  coeffi¬ 
cients  are  ±  20  ppm,  with  finer  coefficients 
on  special  order.  The  CE200  resistors  are 
available  in  the  following  sizes  and  ratings; 


WAHAGE 

TYPE  RATING  DIA. 

MAX. 

LENGTH  RESISTANCE 

CE241E 

.05 

'/a' 

450K 

CE242E 

.1 

y," 

700K 

CE243E 

.25 

y," 

1.8  Meg. 

CE244E 

.25 

y," 

2.5  Meg. 

For  printed-wirinc  applications  CE400  Sants  Units  are 
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When  you’ve  got  big  plans  for  the  future  —  you  have  good 
reasons  for  reading  your  businesspaiier  mighty  carefully.  This  is 
where  a  man  who  means  business  gets  facts,  news,  ideas  . . . 
information  he  needs  to  do  business.  Issue  after  issue  you  find 
meaty  stuff  to  keep  your  job  and  your  business  growing  —  in  both 
the  advertising  and  editorial  pages  of . . .  your  businesspaper. 


rHOTOOII  laUTION  IT  (HKENiElta 


Where  there’s  business  action,  there’s  a 


Technology  Instrument  Corp.  .2317 >2319 

Tektronix,  Inc . 3027-3030 

Telechrome  Mtg.  Corp . 3806-3808 

Telecomputing  Corp . 2128 

Telectro  Industries  Corp . 3241 

Telemeter  Magnetics,  Inc . 1900 

Telerad  Mfg.  Corp . 1427 

Teletronics  Laboratory,  Inc . 3314 

Telewave  Laboratories,  Inc . 3211 

Telex,  Inc . 2919 

TelonJc  Industries  Inc . 3022 

Telrex  Labs . 1317 

Temperature  Engineering  Corp ....  4124 

M.  Ten  Bosch,  Inc . 1620 

Tenney  Engineering,  Inc . 3226-3228 

TensoUte  Insulated  Wire  Co.,  Inc . .  4330 
Texas  Instruments  Incorporated 

1409-1421 

Thomas  Electronics,  Inc . 2913 

The  Thomas  &  Betts  Co.,  Inc . 1729 

Thomas  A  Skinner,  Inc . 2929 

Thompson  Ramo  Wooldridge  Inc. 

1431-1631 

Three  Point  One  Four  Corp . 1121 

Tinnerman  Products,  Inc . 4207-4211 

The  Torrlngton  Manufacturing  Co. 

1825-1919 

Tower  Construction  Co . 1617 

Travco  Associates . 1230-1232 

Transitron  Electronic  Corp..  1319-1323 

Trio  Laboratories,  Inc . 3033 

The  Triplett  Electrical  Instrument 

Co . 2426 

Tm-Ohm  Products  Div.  Model  En¬ 
gineering  &  Mfg.,  Inc . 2305 

Tung- Sol  Electric,  Inc . 2428-2430 

2521-2523 

Twin  Lock,  Incorporated 


Scandinavia  Room  416 

u 


George  Ulanet  Co . 2119 

Uniform  Tubes,  Inc . 4047 

Union  Carbide  f^onsumer  Products 

Co . 2401-2405 

Union  Switch  A  Signal  Div. .  .2122-2124 

Unistrut  Products  Co . 4036-4037 

United-Carr  Fastener  Corp. .  .2535-2536 
United  Catalog  Publishers,  Inc.... 4105 
United  Mineral  A  Chemical 

Corp.  .  1627B 

U.  S.  Components,  Inc . 2805 

U.  8.  Semiconductor  Products 

2713- 2715 

The  U.  S.  Stoneware  Co . 2205-2207 

The  United  States  Time  Corpora¬ 
tion  . 3841 

United  Transformer  Corp _ 2413-2414 

Unitek  Coloration . 4526 

Universal  Instruments  Corp . 4019 

A  Room  610 

Universal  Mfg.  Co.,  Inc . 4415-4417 

V 

Valpey  Crystal  Corporation . 1429 

D.  Van  Nostrand  Co.,  Inc . 4429 

Varian  AssocUtes . 2710-2712 

2714- 2720 

Vari-L  Company,  Inc . 2209 

Varo  Mfg,  Co.,  Inc . 1731 

Vector  Electronic  Co . 4051 

Veeco  Vacuum  Corporation. .  .3001-3002 

Veeder-Root  Inc . 3908 

Vemaline  Products  Co . 3842 

Victor  Adding  Machine  Co . 3825 

The  Vlctoreen  Instrument  Co . 2234 

Victory  Engineering  Corp . 1423 

Vitramon,  Inc . 2302-2304 


w 


businesspaper 


.where  there’s  electronics  business,  there’s 


electronics 


A  McGraw-Hill  Publication  •  330  W.  42nd  Sfree!  •  New  York  36,  N.Y. 


One  of  a  seriei  of  advertisements  prepared  by  the  ASSOCIATED  BUSINESS  PUBLICATIONS 


Wales- Strippit,  Inc . 4010 

The  WalUrt  Co . 1822 

P.  WaU  Manufacturing  Co. .  .4517-4519 

Wang  Laboratories,  Inc . 3224 

Ward  Leonard  Electric  Co . 2231 

Warren  Wire  Co . 4225 

Waterman  Products  Co.,  Inc.  .3105-3106 

Waters  Manufacturing,  Inc . 1233 

Waveforms,  Inc . 3222 

Wayne-George  Corp . 3232 

Wayne  Kerr  Corporation . 3827-3829 

Weckesser  Co . 4003 

A.  W.  Welch  Manufacturing  Co... 3014 

W.  M.  Welch  Scientific  Co . 4214 

WesUnghoose  Electric  Corp.  .1402-1607 
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YEARS  of  PROVEN 
DEPENDABILITY 


ELECTROLYTIC 

AND 

PAPER  TUBULAR 

CONDENSERS 


COSMIC  CONDENSER  CO. 

•S3  WHITTI{R  STREET,  BRONX,  N.  Y. 
LUdlow  9-3360 
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HIRSCHMANN 

plugs 


SOCKETS 

TERMINALS 


NOW  AVAILABLE 


ON  THE  AMERICAN  MARKET 


Standard  of  excellence  in  Europe  for 
more  than  30  years.  Designed  to  both 
American  and  European  standards. 
Write  today  Mr.  S.  M.  Sther 


RYE  SOUND  CORP. 


145  Elm  St.,  Mamaroneck,  N.  V. 

West  Coast  warehouse  » 

1113  El  Centro.  Hollywood.  Calif. 

Other  precision  Rye  Sound  products,  ear¬ 
phones,  heodsets,  minioture  microphones, 
sub-mmiofure  components. 


Western  LithoKTsph  Co. 

Westllne  Products  Div.  of . 4402 

John  Wiley  &  Sons,  Inc . 4326 

Winchester  Electronics,  Inc.  .2121-2123 

Wind  Turbine  Co . 1112-1714 

WriRht  Metalcoaters,  Inc . 4001 

Y 

Yardney  Electric  Corp . 2127 

York  metal  Products,  Inc . 4239 

z 

Zasar,  Incorporated .... 

The  Zell  Products  Corp 
Zero  Manufacturinc  Co 
The  ZIppertobiuK  Co... 


E.  M.  Wolf  Joins 
Dynatran  Corp. 

Dynatran  Electronics  Corp., 
Mineola,  N.  Y.,  recently  appointed 
Erwin  M.  Wolf  as  chief  engineer. 
He  was  formerly  a  project  engineer 
with  the  Reeves  Instrument  Corp. 
where  he  specialized  in  transistor¬ 
ized  analog  and  digital  computer 
projects. 

In  his  new  post,  Wolf  will  be  re¬ 
sponsible  for  the  development  of  the 
company’s  standard  line  of  quality 
semiconductor  test  instruments  as 
well  as  custom  instruments  and 
transistorized  products. 

News  of  Reps 

Instruments  for  Industry,  Inc., 
Hicksville,  N.  Y.,  designer  and 
manufacturer  of  automatic  coun¬ 
termeasures  equipment,  communi¬ 
cations  systems  and  special  pur¬ 
pose  amplifiers,  has  appointed  two 
new  sales  reps: 

Parrish  Electronics  of  Denver, 
Colo.,  will  handle  sales  in  Colo¬ 
rado,  Utah,  Wyoming  and  New 
Mexico. 

Ben  Z.  Rubin  Co.  will  cover  Chi¬ 
cago,  northern  Indiana  and  Illinois 
and  southern  Wisconsin. 

Bradley  Semiconductor  Corp.,  New 
Haven,  Conn.,  has  appointed  three 
new  reps: 

Ammon  and  Woods  Associates, 
Dallas,  Texas,  will  represent  Brad¬ 
ley  in  Texas  and  Oklahoma.  E.  A. 
Dickinson  and  Associates,  Milwau¬ 
kee,  Wise.,  takes  over  the  Wiscon¬ 
sin  area.  Merrill  Franklin  Co., 
Minneapolis,  will  handle  the  com¬ 
pany’s  line  in  Minnesota. 
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4118 
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Hermetically 

Sealed 

Connectors 

CONSECO  connectors  represent  an 
achievement  of  more  experience  in 
design  and  manufacture  of  glass- 
sealed  hermetic  items  than  can  be 
found  in  any  other  organization  in 
the  United  States.  This  unique,  spe¬ 
cialized  "know  how”  is  at  your  service 
in  these  available  units,  or  for  con¬ 
sultation  on  applications  not  nor¬ 
mally  stocked. 


V* 

Really  rugged,  CONSECO  connectors 
provide  genuine  hermetic  sealing. 
They  are  engineered  out  of  top  tech¬ 
nical  experience  to  meet  military 
specifications  and  to  perform  under 
the  toughest  going. 

Writ*  for  FREE  litorohiro. 

Connector  Seals  Corp. 

'  300  North  Lake  Ave.  •  Pasadena,  California 
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See  us  at  the  show.  Booth  #1223 


and  O.K.  ELECTRONICS 

41  RIVER  ROAD 
NORTH  ARLINGTON,  N.  J. 


BACKTALK 

Payola  Probes 

Anent  the  Washington  Outlook 
column  in  Electronics  (p  14), 
Feb.  19,  mostly  covering  the  Con¬ 
gressional  investigations  of  radio 
station  and  network  operations — 
the  “Payola  Probes”. 

It  is  indeed  di.sturbing  to  think 
that  it  might  be  necessary  to  allo¬ 
cate  the  power  of  some  sort  of  cen¬ 
sorship  to  the  FCC  or  some  other 
Federal  agency — but  even  more  dis¬ 
turbing  is  the  fact  that  some  sort 
of  control  must  be  established,  in 
view  of  the  general  misuse  of  pub¬ 
lic  airwaves. 

Once  upon  a  time,  radio  and  tv 
programs  were  generally  of  good 
quality,  but  now  look  and  listen  to 
the  mess!  You  never  hear  one 
spot  announcement  at  a  time  any¬ 
more,  it’s  always  at  least  three  in  a 
row,  usually  five  on  tv  shows.  Clos¬ 
ing  commercial,  a  spot,  station  ID 
with  a  plug,  another  spot,  and  then 
the  opener  commercial  for  the  fol¬ 
lowing  program.  It  is  not  unusual 
for  the  more  unscrupulous  station 
operators  to  throw  in  a  couple  of 
more  spots  encroaching  on  network 
time.  I  wonder  what  correlation 
could  be  made  between  water  con¬ 
sumption  and  time  during  these 
strings  of  commercial  spots.  The 
argument  can’t  be  used  that  the  sta¬ 
tions  are  giving  the  public  what 
they  want,  as  few  of  the  “public” 
watch  commercials  willingly.  Ad¬ 
mittedly,  the  spots  are  the  livelihood 
of  the  broadcast  and  tv  industry — 
but  they  could  stand  no  end  of  im¬ 
provement.  I  remember  reading, 
somewhere  in  “Title  47 :  Telecom¬ 
munications,”  that  buried  in  the 
verbiage  and  tv  channel  assign¬ 
ments  is  a  paragraph  indicating 
that  “all  broadcast  and  tv  stations 
be  operated  in  the  public’s  inter¬ 
est.”  We  don’t  need  any  new  laws 
or  regulations:  we  simply  need  a 
couple  of  our  Representatives  to 
give  the  FCC  a  nudge  in  the  right 
direction,  supply  them  with  the 
necessary  funds,  and  let  them  en¬ 
force  that  section  of  the  regula¬ 
tions.  I  think  most  people  would 
like  to  see  a  modification  of  the 
Rules  and  Regulations  to  allow  FCC 
to  suspend  any  radio  station’s  li¬ 
cense  for  varying  lengths  of  time 
for  infractions  of  the  Rules,  not 
only  for  too  “commercial”  an  opera- 
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inslie 


Pedestal 
Model  1010 
'shown 


NOW  —  available  from 
Ainslie  Corporation,  a 
new  remote  control 
positioning  pedestal 
capable  of  handling  our 
antennas  up  to  18  feet 
in  diameter  in  frequen* 
cies  from  100  to 
10,000  me.  Modifica¬ 
tions  available  for  a 
variety  of  tracking  ap¬ 
plications.  Whatever 
your  antenna  or  reflec¬ 
tor  requirements  may 
be,  contact  us  at  our 
new  facilities. 


Inslie 


531  Pond  Street 

South  Braintree  85,  Massachusetts 

See  MS  at  the  l.R£.  Shots  —  Booth  tnt 
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tion  or  too  much  rock-and-roll-and- 
wise-guy-disk-jockey  shows,  but  for 
the  common  technical  faults  found 
in  many  of  the  smaller  plants  oper¬ 
ating  either  remote  control  or  with 
an  announcer  with  a  Restricted 
Permit  at  the  throttle. 

Most  of  the  “coffee  pots”  I  have 
heard  seem  to  go  by  the  idea  that 
“if  100  percent  modulation  is  good, 
110  percent  is  better,”  and  their 
signal  splatters  over  the  top  half 
of  the  band.  Many  stations  occupy 
a  far  greater  portion  of  the  spec¬ 
trum  than  they  are  entitled  to  sim¬ 
ply  because  they  do  not  limit  their 
upper  modulation  frequencies  to 
something  less  than  10  kc.  In  the 
days  of  old-style  recordings,  it 
didn’t  make  much  difference  if 
there  was  a  filter  between  the  con¬ 
sole  and  the  transmitter — there 
wasn’t  much  above  about  5  or  6 
kc  on  the  recordings,  but  today’s 
records  are  far  better  with  frequen¬ 
cies  present  to  20  kcs  or  so. 

It  seems  to  me  that  these  funda¬ 
mental  infractions  of  the  rules  need 
policing  with  a.  firm  hand,  too.  I 
can  think  of  no  better  incentive  for 
the  few  odd-balls  in  the  broadcast 
and  tv  industry  tq  straighten  up 
and  fly  right  than  the  knowledge 
that  the  FCC  can  and  will  take 
them  off  the  air  for  a  couple  of 
weeks  and  has  the  people  necessary 
to  make  the  checks  and  investiga¬ 
tions  necessary . Radio  might 

offer  -a  few  good  programs  for  a 
change,  and  tv  might  bring  us 
something  besides  Westerns. 

We  can  get  good  entertainment 
back  in  our  homes  again  by  backing 
the  FCC  and  asking  our  Represent¬ 
atives  to  give  the  FCC  the  funds 
necessary  to  bring  their  operations 
up  to  date.  I  understand  that  their 
budget  is  still  about  as  it  was  10 
years  ago,  while  radio  and  tv  sta¬ 
tions  have  multiplied  like  rabbits. 
You  can’t  get  the  all-day  parkers 
off  Main  street  without  a  good 
police  force. .  .  .  No  broadcaster  in 
his  right  mind  is  going  tq  let  some 
grey  flannel-suited  expert  tell  him 
how  to  run  his  station,  if  he  knows 
that  the  FCC  can  call  him  on  it  and 
give  him  24  hours  to  explain  how 
his  present  programming  is  “in  the 
best  public  interest”  or  suffer  sus¬ 
pension  for  a  week  or  two. 

F.  C.  Hervey 

Chilton,  Wis. 
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Mransifube 

114  LIIEITV  ST.,  H.  V.  6  •  Wt  4-0252-3-4 


We  are  the  Distributors’  Supplier . . .  Selling 


ONLY 


Transitube  has  become  widely  known  as  the 
supplier  for  all  major  brand 

INDUSTRIAL  ELECTRON 
TUBES  and 
SEMI-CONDUCTORS 


to  meet  rigid  government  and  commercial 
specifications.  Whether  your  requirements  are 
1  or  1000 . . .  our  three  modern  warehouses,  stocked 
with  a  current  and  comprehensive  inventory, 
insure  you  off-the-shelf  delivery  at  great  savings. 


Our  sales  department  invites  Distributors’ 
inquiries  on:  POWER  •  ROCKET  •  BROADCAST  • 
KLYSTRONS  •  IGNITRONS  •  MAGNETRONS  ♦ 
THYRATRONS  •  RECTIFIERS  •  RUGGEDI2ED  • 
TRANSMITTING  •  SUBMINIATURES  • 
PHOTOMULTIPLIERS  •  SPECIAL  PURPOSE  • 
CATHODE  RAY  TUBES  •  TRANSISTORS 


Don't  miss  Transitube's  Open  House. 

Drop  in  for  a  relaxing  visit  with  us 
Attention  IRE  Visitors  at  our  hospitality  suite 
at  the  Hotel  Warwick, 

54th  Street  and  Avenue  of  the  Americas. 


INFORMATION  WANTEO? 

II  you  want  additional  inionnation  trom 
any  of  our  advortiaor*  in  tho  DISTRIBU¬ 
TORS'  SECTION,  writ*  diroetly  to  tho 
company  or  uao  tho  handy  Roador  Sorrico 
Card  ineludod  in  this  isauo. 
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AUTHOftIZED  DISTRtBUTORS  OF 

PLASTIC  SHEETS  •  RODS  •  TUBES 

Ptrxltlaw  •  AcWato  o  Vinyl  o  Lonite 
Porywhnlonc  •  Nytnn  #  RiRen  o  Myiv 
BAEelite  •  Poly<Zyr«ic  &  aotvMti 
•  Eoexy  4  MynUr  Rnint  o 
o  Fibnrilut  CInth.  Tayo.  Mat.  Rovinf  4  Strandr  a 
Writ#  Far  Catalaa 

INDUSTRIAL  PLASTICS  SUPPLY  CO. 

324  Canal  St..  N.  Y.  13.  N.  Y.  WAIkar  S-2397 
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ATTENTION 
PURCHASING  AGENTS 


The  distributor  odYertisers  in  this 
issue  ore  prepared  to  help  you 
fulfill  your  requirements.  They 
distribute  components  and  equip¬ 
ment  for  the  country's  leading 


manufacturers  .  .  .  coll  them 
.  .  .  and  when  ordering  or  seek¬ 
ing  information  please  mention 
Electronics. 
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EMPLOYMENT  OPPORTUNITIES 


NATIONAL 

iOYERAGE 


The  Ailvertieements  in  thU  Mdtion  Include  all  employment  opportunitieo- 
thre,  manapement,  technical,  eollinp,  office,  ekitled,  manual,  etc. 


Poeltione  Vacant  Civil  Service  Opportunltioi 

Potitionf  Wanted  Sellinp  Opportunitiee  Wanted 

Part  Time  Work  Selllni  Opportunitlet  Offered 


Employment  Apenciet 
Employment  Services 
Labor  Bureaus 


- RATES - 


UNDISPLAYED 


The  arlrertlKina  rate  Im  |:i4.33  per  inch  for  all  adver- 
tisina  M>PcarinK  on  other  than  a  omtract  baaia. 
Contract  ratea  ciuoted  on  requeat. 

An  adtertUina  inch  la  measured  %**  vertically  on  a 
column — 3  colunma — HO  inches  to  a  paue. 

Sablect  to  Ageno  (  ommltMioii. 


$2.40  per  line,  minimum  3  llnea.  To  figure  advance 
payment  cfnmt  5  average  Horda  aa  a  line. 

Kox  Numbera — counts  aa  1  line. 


Not  Mubject  to  Agency  (’ommiHslon. 


Send  NEW  ADS  to  CLASSIFIED  AOV.  DIV.  Of  ELECTRONICS.  P.O.  Box  12.  N.  Y.  36.  N.  Y. 


SENIOR  MICROWAVE  ENGINEER 

You  will  be  given  system  responsibility  for  the  development 
of  new  concepts  in  the  generation,  propagation  and  radiation 
of  microwave  power  for  heating,  cooking  and  curing  purposes, 
in  numerous  commercial  and  industrial  applications.  ( Raytheon 
is  one  of  the  few  electronics  companies  whose  staff  includes 
systems,  advanced  development,  and  design  engineers  in  these 
fields). 

You  must  have  a  BSEE  or  equivalent  and  should  have  8  years 
of  broad  design  or  advanced  development  experience  in  the 
microwave  field  in  order  to  handle  the  planned  assignments. 
(Experience  in  radar  development,  for  instance,  or  DC  power 
generators  or  magnetrons.)  Since  we’re  looking  for  an  excep¬ 
tional  individual— who  will  be  rewarded  accordingly— the  de¬ 
ciding  factor  will  probably  be  your  creativeness  and  ingenuity, 
as  evidenced  by:  patent  disclosures;  significant  publications; 
or  descriptions  of  accomplishments  not  formalized  by  patents 
or  publication. 


MICROWAVE  LICENSEE  ENGINEER 

You  will  serve  as  liaison  between  Raytheon  and  licensees, 
assisting  in  the  design  of  microwave  cooking  units  for  these 
licensees'  commercial  ovens.  This  will  involve  working  with 
the  licensees’  design  engineers  to  solve  such  problems  as  heat, 
sanitary  considerations,  microwave  distribution,  wave  modula¬ 
tion,  insulation  and  cost  reduction.  You  will  also  help  translate 
licensees’  suggestions  into  product  improvements. 

You  should  be  a  senior-level  electronics  engineer  with  a  BSEE 
or  equivalent  and  should  have  5  years’  applicable  experience. 
Background  in  design  of  test  equipment,  high-power  modu¬ 
lators,  or  commercial  microwave  equipment  is  especially  useful, 
as  is  knowledge  of  magnetrons,  underwriters’  requirements  and 
FCC  regulations.  Basically,  we’re  looking  for  a  top  design  and 
sales  engineer  (travel  will  be  limited,  however)  so  salary  is 
commensurate— that  is,  excellent. 

Both  positions  are  in  the  suburban  Boston  area  and  offer  attrac¬ 
tive  cultural,  educational  and  recreational  opportunities.  Relo¬ 
cation  assistance  is  available.  Please  phone  collect  (Bigelow 
4-7500)  or  forward  your  detailed  resume  to  Mr.  Paul  R.  Alex¬ 
ander,  Manager  of  Professional  Personnel,  Commercial  Appa- 

_  ratus  &  Systems  Division,  Raytheon 

Company,  Watertown,  Massachusetts. 
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Actual  size  of  this  germanium,  NPN,  all-diffused  transistor  as  delineated  by  the  etched  trenches,  is  6  mils  square. 


Developing  all-diffused  NPN  germanium  transistors  for  UHF 


... 


IBM  .semiconductor  specialists  have  devel¬ 
oped  this  all-diffnsed  NPN  germanium  mesa 
transistor  which  has  a  frequency  cutoff 
greater  than  600  megacycles. 

The  basis  for  this  development  is  a  process 
in  which  a  mask  of  silicon  monoxide  permits 
the  diffusion  of  desired  "N”-type  elements 
into  regions  of  minute  dimensions.  This  new 
de\ice,  designed  for  high-speed  switching 
applications,  has  also  been  made  possible  by 
important  advances  in  germanium  “P’’-type 
diffusion  processes  achieved  by  IBM  engi¬ 
neers  and  scientists. 

The  processes  used  in  making  this  device  per¬ 
mit  close  control  of  electrical  characteristics, 
high  electrical  performance  and  losv  fabrica¬ 
tion  c-osts.  This  project  is  typical  of  the  many 


challenging  assignments  in  IBM’s  expanding 
semiconductor  programs. 

If  you’d  like  to  exercise  your  professional  cre¬ 
ativity  on  advanced  problems  in  such  areas 
as  semiconductors,  microwaves,  mathematics, 
magnetics,  human  factors  engineering,  or  any 
other  specialties,  why  not  contact  us? 

Qualifications:  A  degree  in  engineering, 
mathematics,  or  one  of  the  sciences— plus  con.* 
siderable  experience  in  your  field. 

For  more  details,  write,  describing  your  back¬ 
ground,  to: 

Manager  of  Technical  Employment 
Dept.  534M>2 

IBM  Corporation,  590  Madison  Avenuo 
New  York  22,  New  York 


tf  yo«  plan  to  b*  In  Now  York  for  ttio  IRE  Convontion,  you  am  cordially  invitod 
to  violt  with  IBM't  Mana^or  of  Toohnloal  Employinonl  at  B90  Madlaon  Avonuo. 


IBM. 
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In  large  degree,  the  ultimate  success  of  this  country’s  defense 
mission  may  rest  upon  the  effective  operation  of  a  long-range 
communications  link  now  being  studied  at  Sylvania’s  Amherst 
Laboratory.  So  exacting  are  the  requirements  of  this  system 
that  techniques  available  to  present-day  technology  would 
provide  only  marginal  performance. 

Considerations  of  the  first  magnitude  involve  supra-reliability 
and  minimal  degradation  during  single  or  multiple-path  operation 
in  a  continually  changing  environment,  despite  electromagnetic 
disruption  from  natural  or  man-made  sources. 

Sylvania’s  Amherst  Laboratory  invites  research  scientists  and 
engineers  with  advanced  degrees  to  bring  new  concepts  and 
techniques  to  the  task  of  setting  the  parameters  for,  and 
demonstrating  feasibility  of,  an  operable  system. 

Send  your  confidential  inquiry  to 
Dr.  R.  L.  San  Soucie 

Amherst  Laboratory  /  SYLVANIA  ELECTRONIC  SYSTEMS 
A  Division  of 

JTSYLVANIA® 

Subsidiary  of 

GENERAL  TELEPHONE  A  ELECTRONICS 

1140  Wehrle  Drive  —  Williamsville  21,  New  York 
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DEVELOPMENT 
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ENGINEERING 

SPECIALISTS 

Honeywell  Aero  Preliminary  Devel¬ 
opment  Staff  has  several  openings  for 
technically  qualified  and  mature  en¬ 
gineers  with  significant  military  sys¬ 
tem  development  experience.  Each 
man  will  provide  guidance  and  sup¬ 
port  in  his  specialty  to  Honeywell  de¬ 
sign  projects  for  the  best  use  of  ad¬ 
vanced  techniques  in  development  of 
new  airborne  systems.  These  staff 
positions  offer  scope  for  original  per¬ 
sonal  contributions  and  will  require 
active  participation  in  the  formula¬ 
tion  and  execution  of  Division  engi¬ 
neering  programs.  Among  the  open¬ 
ings  are: 

WEAPON  DELIVERY  AND 
CONTROL  SYSTEMS 
SPECIALIST 

Background  of  system  and  computer 
development  for  bombing,  fire  con¬ 
trol,  or  navigation.  Firsthand  experi¬ 
ence  with  system  analysis,  tie-in 
requirements,  analog  and  digital 
computers,  operations  analysis,  and 
weapon  effectiveness  evaluation. 

DETECTION  SYSTEMS 
SPEQAUST 

Primary  background  of  airborne 
radar  development  in  one  or  more 
areas  such  as  AMTI,  Doppler,  pulse 
Doppler,  automatic  tracking,  and 
countermeasures.  Experience  in  in¬ 
frared  or  communications  will  be 
valuable.  Experience  should  include 
system  analysis,  design  requirements, 
equipment  development,  and  per¬ 
formance  evaluation. 

ELECTRONIC  CIRCUIT  AND 
PACKAGING  SPECIALIST 

Background  of  circuit  design  for  ad¬ 
vanced  control  and  computation 
equipment.  Should  be  familiar  with 
dc,  low  frequency,  pulse  and  rf  tech¬ 
niques.  Must  be  able  to  establish 
sound  analytical  basis  for  circuit  de¬ 
sign  to  specific  levels  of  reliability 
and  performance.  Must  be  experi¬ 
enced  with  solid  state  devices  and 
prepared  to  contribute  to  Aero  Divi¬ 
sion  work  on  microcircuit  techniques. 
To  discuss  openings  for  these  and 
other  specialties,  wife  or  phone 
J.  R.  Rogers,  Chief  Engineer 
Preliminary  Development  Staff, 
Dept.  472B. 

Honeywell 

AERONAUTICAL  DIVISION 

2600  Ridgway  Road, 
Minneapolis  1 4,  Minnesota 

To  explore  professional  opportunities  in  other 
Honeywell  operations  coast  to  coast,  send  your 
application  in  confidence  to  H.  K.  Eckstrom, 
Honeywell,  Minneapolis  8,  Minnesota, 
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This  something  significant  is  the  increased  emphasis  on  inter* 
divisional  engineering  programming  between  the  7  different 
Divisions  of  General  Dynamics,  of  which  Stromberg-Carlson 
is  the  Electronics  Arm. 

Pooling  of  knowledge  in  diverse  fields  of  endeavor  greatly 
enlarges  the  professional  scope  of  the  individual  engineer. 
For  instance,  three  divisions  of  the  corporation  are  deeply 
involved  in  Anti-Submarine  Warfare  work:  Stromberg- 
Carlson,  Electric  Boat  and  Convair  (as  well  as  General 
Dynamics’  Canadian  subsidiary,  Canadair,  Ltd.).  In  this  en¬ 
deavor  all  make  use  of  research  findings  developed  with  the 
aid  of  Stromberg-Carlson’s  new  sonar  test  facility  in  Roches¬ 
ter,  N.  Y.  This  is  the  nation’s  largest  indoor,  underwater 
acoustic  facility. 

Take  other  areas  of  special  interest  to  Stromberg-Carlson  engi¬ 
neers:  Instrumentation  and  safety  systems  for  nuclear  reactors 
and  ground  testing  equipment  for  missile  systems.  Here  inter¬ 
change  of  information  with  General  Atomics,  Electric  Boat 
and  Convair  Divisions  adds  a  new  dimension  to  Stromberg- 
Carlson’s  electronics  capability. 

Long  a  solidly  established  growth  company,  Stromberg- 
Carlson  can  also  add  another  plus  value  to  its  long-term 
opportunities  for  engineers— the  financial  strength  of  the 
large  and  diversified  parent.  General  Dynamics  Corporation. 


RESEARCH  SCIENTISTS 

Advanced  degree  EE's  and  Physicists  to  handle  conceptual 
studies  in  areas  of  solid  state  circuitry  and  semi-conductors; 
molecular  electronics;  hydro-acoustics;  digital  data 
transmission;  and  speech  analysis.  Also  openings  for 
advanced  degree  mathematicians  for  study  projects 
in  information  theory  and  related  areas. 

DEVELOPMENT  ENGINEERS 
Current  openings  at  intermediate  through  technical 
supervisory  levels  for  men  experienced  in  global  and 
inter-global  communications  systems;  microwave  circuit 
design;  digital  handling  and  display  equipment;  doppler 
radar;  and  air  navigation  control  instrumentation. 

CONSUMER  PRODUCT  DESIGN  ENG  NEERS 
Intermediate  to  senior  level  openings  for  engineers  to  work 
on  stereo,  hi-fi,  auto  radio  and  commercial  sound  systems, 
with  experience  in  audio  and  R.  F.  field  utilizing 
transistorized  circuitry.  Also  openings  for  engineers 
experienced  in  design  of  special  switching  and 
electro-mechanical  circuitry  for  telephone  systems. 

Also  positions  for: 

Field  Service  Engineers;  Production  Test  Engineers;  Test 
Equipment  Design  Engineers;  Military  Sales  Engineers. 


% 

™  />ea 


If  you  are  interested  in 
and  *  qualified  for  one  of  these  positions, 
send  a  complete  resume  to 


Robert  L.  Ford,  Manager  of  Technical  Personnel 


A  DIVISION  OS  GEIMERAI-  DYNAMICS 

1422  N.  Goodman  St.,  Rochester  New  York 
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KRYSTAI. 

ni.TliRS 


ENGINEERS 

METALLURGISTS 

PHYSICISTS 

If  You're  in  Search  of  a  Challenging 
Future  and  Real  Opportunity 
You’ll  Find  Your  Professional 
Horizon  Unlimited  at  Transitron 

Due  to  our  rapid  growth  we  now  have  new 
and  interesting  positions  available. 

We  would  like  to  discuss  your  future  with  you 
if  your  background  is  in  Device,  Development, 
Applications,  Quality  Control,  Chemical, 
Production  Engineering;  Metallurgy; 

or  Solid  State  Physics. 

Our  expansion  has  created  openings  with 
unusual  advancement  opportunities. 

This  a  rare  opportunity  to  join 
with  New  England’s  leading  semiconductor 
manufacturer  and  assume  broad  and 
challenging  responsibilities. 

Salaries  and  company  benefit  plans  are 
exceptionally  liberal.  We  will  help  you  relocate 
to  our  fine  suburban  Boston  community  where  an 
educational  environment  and  individual 

accomplishments  are  traditional.  ' 

FOR  PERSONAL  INTERVIEWS 
DURING  I.  R.  E.  SHOW 

You  are  cordially  invited  to  Phone  or  Visit  ms  at  the 

ESSEX  HOUSE,  Suite  1717, 

160  Central  Park  South 
(59th  St.  Between  6th  &  7th  Ave.) 

If  unable  to  arrange  an  appointment,  at  this  time, 
write  or  call,  Mr.  V’.  A.  Metelsky, 
Director  of  Technical  Placement 
in  strictest  confidence. 

Tran 

Wakefield,  Mass. 
CRystal  9-4500 


^itron 


electronic  corporation 


Within  three  years  Hermes 
Electronics  Co.  has  become  the 
nation’s  leading  producer  of  fre¬ 
quency  selective  devices  uti¬ 
lizing  piezoelectric  crystal  res¬ 
onators.  The  growing  demand 
for  crystal  filters  and  related 
devices  has  created  a  number  of 
career  opportunities  for:  Circuit 
Design  Engineers,  Crystal 
Physicists,  and  Network  Theory 
Specialists. 

Hermes  Electronics  Co.  is  a 
unique  organization'  where  re¬ 
sponsibility  and  initiative  are 
encouraged.  Here  you  will  also 
find  the  stimulation  and  en¬ 
vironment  of  a  young  and  grow¬ 
ing  company.  Your  association 
will  be  with  staff  members  who 
are  in  the  vanguard  of  many  of 
today’s  rapidly  expanding  tech¬ 
nical  frontiers. 

Salaries  and  other  benefits  are 
comparable  to  those  of  major 
research  and  development  or¬ 
ganizations.  The  company’s  lo¬ 
cation  in  Cambridge,  Mass, 
affords  unequaled  cultural,  liv¬ 
ing,  and  recreation  facilities. 

Liberal  cKlucational  benefits  are 
allowed  for  graduate  study  at 
leading  universities  in  this  area. 

Interested  scientists  and  engi¬ 
neers  are  invited  to  address  in¬ 
quiries  to:  Mr.  E.  E.  Landejeld, 
Personnel  Director. 


Hermes 

Flleetreiiies  C'o. 

75  CAMBRIDGE  PARKWAY 
CAMBRIDGE  42,  MASSACHUSETTS 


•3' 
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EXPANSION 

to  keep  pace  with  the  growing 

CHALLENGE  off  ELECTRONICS 

at  Grumman  Aircraft 


Grumman  Aircraft  Engineering  Corporation’s  long  and  continuing  responsibilities  for  the  design  of 
Avionics  Systems  for  ASW,  AEW,  Reconnaissance,  and  all-weather  attack  aircraft  has  necessitated  vast 
facilities  expansion.  A  new,  five  million  dollar  Avionics  Systems  Center  will  provide  62,000  square  feet  of 
floor  space  devoted  exclusively  to  activities  involving  test,  evaluation  and  integration  of  Avionics  Systems. 

Concurrent  expansion  of  our  staff  of  electronics  engineers  and  scientists  has  created  positions  for  men 
anxious  to  participate  in  varied  and  intellectually  stimulating  programs  utilizing  the  most  modem  of  facilities. 


ir  Radar  Systems  Engineer 
EE  or  Physics  degree  with  a  minimum  of 
5  years’  experience  in  the  design,  develop¬ 
ment  or  analysis  of  advanced  radar  sys¬ 
tems.  Work  will  consist  of  Analysis; 
Preparation  of  Specifications;  Vendor  Liai¬ 
son;  Test  and  Evaluation;  Flight  Develop¬ 
ment  of  the  latest  airborne  radar  equip¬ 
ment  and  systems.  Responsibilities  include 
the  development  of  support  equipment  for 
these  systems. 

ir  Digital  Computer  Systems  Engineers 
BSEE  with  a  minimum  of  S  years’  expe¬ 
rience  in  the  design,  development  and  anal¬ 
ysis  of  digital  computers.  Should  be  thor¬ 
oughly  familiar  with  logical  design,  circuit 
techniques,  encoders,  decoders,  magnetic 
storage  devices  and  programming.  Must  be 
capable  of  integrating  the  computer  system 
with  the  entire  Avionics  System. 

ir  Automatic  Flight  Control  Systems 
Engineers 

EE  or  Physics  degree  with  a  minimum  of 
S  years’  experience  in  the  design  and  devel¬ 
opment  of  autopilot  and  flight  simulators. 
Work  will  involve  the  development  of  air¬ 
borne  flight  control  systems  and  the  estab¬ 
lishment  of  military  automatic  test  equip¬ 
ment  requirements. 

ir  Communications  Equipment  Engineer 
Electronics  Engineer  with  a  minimum  of 
S  years’  experience,  with  thorough  knowl¬ 


edge  of  single  sideband  theory  and  its  ap¬ 
plication.  Should  possess  a  complete  under¬ 
standing  of  AM,  FM,  PM  and  single  side¬ 
band  modulation  processes  and  their  appli¬ 
cation  as  well  as  techniques.  Must  have 
experience  in  analyzing  and  testing  com¬ 
munication  receivers  and  transmitters,  and 
should  be  thoroughly  familiar  with  HF  and 
UHF  antennas  and  associated  propagation 
problems.  A  background  in  digital  equip¬ 
ment;  encoder,  decoder  and  magnetic  stor¬ 
age  devices  is  an  important  consideration. 

ir  Laboratory  Equipment  Engineers 
BSEE  with  7-10  years’  experience  in  labo¬ 
ratory  test  programs  of  airborne  Avionics 
equipment.  A  working  knowledge  is  re¬ 
quired  in  a  majority  of  the  fields  of  airborne 
communication,  detection,  electrical  sys¬ 
tems,  automatic  flight  control  and  naviga¬ 
tion.  An  understanding  of  commercial 
power  systems,  electrical  distribution,  build¬ 
ing  design  and  electronic  test  instrumenta¬ 
tion  of  all  types  is  also  necessary. 

ir  Avionics  Support  Equipment  Engineers 
Electronic  Sp>ecialists  in  system  analysis  of 
airborne  digital  computers,  advanced  radar 
systems,  and  navigation  and  communica¬ 
tion  systems.  These  Specialists  will  establish 
test  point  requirements  and  test  logic  for 
military  automatic  line  test  devices  and 
automatic  and  manual  military  shop  test 
equipment.  Physics  or  EE  degree  required, 
plus  a  minimum  of  3  years’  experience  in 
Avionics  support  or  airborne  equipment  de¬ 


sign  and  development. 
ir  Radio  Interference  Control  Engineers 
Engineers  to  analyze  the  source  of  con¬ 
ducted  and  radiated  noise  interference 
caused  by  the  interaction  of  complex  elec¬ 
tronic  equipments  and  systems ;  and  develop 
nKthods  and  techniques  to  suppress  the 
interference  in  the  advanced  design  state 
of  aircraft  and  missiles. 

ir  Radome  or  Antenna  Design  Engineer 
BSEE  or  Physics  degree  with  a  minimum  of 
3  years’  experience  in  radome  design.  Back¬ 
ground  in  classical  Electromagnetic  theory 
and  advanced  math  essential.  Work  con¬ 
sists  of  analysis  and  synthesis  of  radomes 
or  antennas  on  current  and  advanced  de¬ 
signs,  including  the  use  of  the  IBM  com¬ 
puter  facilities  to  develop  design  techniques. 

ir  Technical  Liaison  Engineers 
Minimum  8  years’  combined  technical  edu¬ 
cation  and  experience.  Work  with  and 
instruct  technicians  in  the  test  and  adjust¬ 
ment  of  advanced  electronic  equipment 
both  in  a  laboratory  and  after  installation 
in  aircrafi.  Area  of  work  experience  should 
include  one  or  more  of  the  following:  Air¬ 
craft  Instruments,  Aircraft  Power  Systems, 
Automatic  Flight  Control  Systems,  ASW 
Equipment,  Analog  and  Digital  Computers, 
Data  Communication,  Data  Display,  Data 
Processing,  Electronic  Countermeasures, 
Inertial  Guidance,  Magnetic  Detection, 
Navigation,  Radar. 


You  are  invited  to  investigate  these  opportunities  by  sending  your  resume  to  Mr.  A.  Wilder, 
Manager,  Engineering  Employment,  Dept.  GR-76,  who  will  arrange  an  interview  at  your 
convenience.  (U.  S.  Citizenship  required.) 

GRUMMAN 

AIRCRAFT  ENOINEERINO  CORPORATION 

B*thpag*  •  Long  Island  •  Now  York 
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OPPORTUNITY 

THROUGH 

GROWTH 

at  expanding  Electronics  Division  of 
Curtiss-Wright  Corporation 

Within  the  next  few  months,  the  Electronics 
Division  will  complete  relocation  in  a  new  facility 
in  East  Paterson,  N.  J.,  consisting  of  a  main  plant 
and  separate,  newly  constructed,  modem  engineer* 
ing  building,  totaling  485,000  square  feet. 

There  are  excellent  career  opportunities  for 
qualified  engineers  in  the  following  positions: 

DIGITAL  COMPUTER  ENGINEERS 
Logical  design,  circuitry  or  systems  experience  for 
the  design  of  real  time,  solid  state  digital  com¬ 
puters. 

NAVIGATIONAL  AIDS  ENGINEERS 

Design  of  precision  resolver  and  multi-speed  syn¬ 
chro  servo  systems  or  high  accuracy  analog  com¬ 
puters  for  solutions  in  spherical  coordinates  or 
inertial  systems  analysis  and  design. 

RADAR  AND  SONAR  ENGINEERS 
Pulse  and  sweep  circuitry  techniques,  video  ampli¬ 
fiers  and  displays,  X,  K,  and  A  Band  radars.  Sonar, 
A.S.W.  or  transducer  design. 

PACKAGING  ENGINEERS 
Mechanical  design  experience  with  strong  elec¬ 
tronics  background,  preferably  in  packaging 
radar  equipment. 

PROJECT  ENGINEERS 
Three  to  five  years’  experience  in  electro-mechani¬ 
cal  design  or  development  work.  Will  be  responsi¬ 
ble  for  project  coordination  and  administration 
from  initial  design  through  delivery  to  customer. 

OTHER  OPPORTUNITIES 
In  Engineering  Writing,  Electro-Mechanical  De¬ 
sign,  Aerodynamics,  Optics,  Test  and  Calibration. 


NEW  YORK  CITY  INTERVIEWS 
DURING  I.R.E.  SHOW 
March  1 9  thru  March  24 
Call  Mr.  E.  B.  Kelly,  on  above  dates,  at 

PLaza  8-0063 


Or  send  resume,  in  confidence,  to  Mr.  E.  B.  Kelly 

ELECTRONICS  DIVISION,  DEPT.  ED-66 
CURTISS-WRIGHT  CORPORATION 
631  CENTRAL  AVE.  •  CARLSTADT,  N.  J. 


ELECTRICAL  ENGINEERS 
PHYSICISTS 

Excellent  opening  for  EE's  and  phy¬ 
sicists— with  or  without  experience— to 
enter  electron  tube  field  in  the  follow¬ 
ing  areas;  photosensitive  cathode  ray, 
X-ray  and  power  tubes. 

Please  write  or  phone  collect  Mr.  H. 
R  Nevins  (Fireside  8-7511), 


i.mh«rmtarimm,  Ime. 
1063  Hope  St,  Stamford,  Conn. 


STAFF  ENGINEER 

RetMTch  eniinMrini  pMitl.n  for  ereatlvo  poroen 
to  form  nucleui  of  a  now  Motion  in  tho  Eiectro- 
phytieol  Loboratoriet.  Will  propooe  and  ovaluatc 
new  eloctronie  cemponont,  circuit  and  (yitonit  con. 
eopti.  Minimum  exptrience  and  educational  back, 
around  would  be  five  (5)  yean  with  at  leact  an  MS 
in  Electrical  Enilnocrini  or  Pbytici.  A  Ph.D 
depreo  would  bo  preferred  with  itronf  intorootc  in 
electronict.  thcorolical  pbytico  or  mathomatict. 
Forward  all  resumat  to  Mr.  R.  D.  Williami,  Em- 
ployment  Monapor, 

P.  R.  Mallory  &  Co.,  Inc. 

3039  E.  Wpthinfton  St.,  Indiaappelis,  Indiana. 


ADDRESB  BOX  NO.  REPLIES  TO:  Box  No. 
Clanoifted  Adv.  Dir.  of  thi«  publication. 
Send  to  office  neareet  you. 

NEW  YORK  SS:  P.  O.  BOX  It 

CHICAGO  tt:  StO  N.  Michigan  Arc. 
SAN  FRANCISCO  i:  68  Poet  St. 


POSITION  VACANT 

Nuclear  Instrumentation  (or  related)  experi¬ 
ence  plus  articulateness  and  a  desire  for  a 
broad  view  of  technical  development  in  the 
nuclear  field  can  be  converted  into  an  excit¬ 
ing  career  as  an  editor  on  the  staff  of  Nucle¬ 
onics  magazine,  a  McGraw-Hill  Publication. 
Send  complete  resume,  salary  requirements 
to  The  Elditor,  Nucleonics  Mairazine,  330  W. 
42  St..  New  York  36.  N.  Y. 


POSITION  WANTED 

Result-Getting  Electreniea  Executive  avail¬ 
able  for  immed.  European  assignment.  Thor- 
oly  expd.  o-seas:  Sales,  Serv.,  Mfg.,  Eng., 
Feasibility  Studies  (Ops.  &  Mkt.  Research). 
PW-3815.  Electronics. 


NEED  EXPERIENCED 
ENGINEERS 

Place  an  "Engineers  Wanted" 
advertisement  in  this  EMPLOY¬ 
MENT  OPPORTUNITIES  sec¬ 
tion.  It's  an  inexpensive-  time 
saving  method  oi  selecting  ex¬ 
perienced  personnel  for  every 
engineering  job  in  the  electronic 
industry.  The  selective  circula¬ 
tion  of  ELECTRONICS  oilers 
you  on  opportunity  to  choose 
the  best  qualified  men  avail¬ 
able  throughout  the  industry. 

For  rotes  &  information  writs 

ELECTRONICS 

Classified  AdverTisinq 
Post  Office  Bex  1 2  New  York  36,  New  York 
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ENGINEERS 

The  Dichotomy  j 
of  the  I 

Semiconductor 
Technology:  1 

J 

L 

1 

SMALLER 

c 

DEVICES.. 

BIGGER  PROBLEMS 


Each  successive  advance  mode  in 
paramagnetic  amplifiers,  transistors, 
silicon  devices,  crystal  diodes  and  recti¬ 
fiers  at  Sylvanio's  Semiconductor  Di¬ 
vision  opens  broad  new  oreas  to  probe 
and  exploit  in  order  to  advance  the 
state  of  the  art.  Directing  their  efforts 
toward  the  design  and  development 
of  smaller,  more  reliable  devices  with 
enhanced  capability.  Semiconductor 
Division  engineers  ore  continually  fac¬ 
ing  problems  of  increased  complexity. 
To  solve  these  problems  requires  men 
with  the  ability  to  direct  their  profes¬ 
sional  skills  into  areas  that  lie  beyond 
the  frontiers  of  today's  knowledge. 

To  men  with  this  unique  obility  these 
positions  ore  immediately  available: 


ELECTRONIC  ENGINEERS 

1  ■ 

■  ■■ 

'  )■ 

• 

_  • 

•  e 

. 

*  V  *  • 

9 

6  ^ 

Environment  for 

discovery 

in  ADVANCED  ELECTRONICS 


Thinking  is  oriented  toward  the  new,  the  bold  and  the  pro¬ 
vocative  concepts  in  astrionic  and  avionic  systems  and 
equipments  at  Republic  Aviation  where  a  comprehensive 
program  of  research  and  development  is  in  progress  in  all 
phases  of  space  exploration  and  upper  atmosphere  flight. 


-C 


SEMICONDUCTOR 
DEVICE  ENGINEERS 


These  positiuDs  allow  responaibUity  for 
phases  of  the  development  of  device  proc¬ 
esses  and  the  maintaining  of  a  pilot  line, 
improving  processes,  maintaining  engineer¬ 
ing  line  and  followup  of  engineering  testa; 
work  with  a  device  development  group  on 
the  electrical  aspects  of  high  frequency 
transistors  including  the  electrical  evalua¬ 
tion  and  correlation  of  electrical  data  with 
device  parameters;  devise  design  analysis 
on  transistor  structures,  electrical  charac¬ 
terisation  of  device  structures  on  a  statis¬ 
tical  basis  and  maintenance  of  process  yield 
and  design  .speciflcatl<m  statistics;  and  other 
similmrly  challenging  work.  Required  are  a 
BS  degree  in  Physics.  Rlectrical  Engineering 
or  a  similar  held  and  experience  in  semi¬ 
conductor  device  or  relat^  work. 


SR.  ENGINEER  FOR  CHEMICAL 
ANALYSIS  &  PHYSICAL  TEST 

Work  with  ductility  of  material,  viscoaity  of 
fluids,  etc.  of  materials  used  in  the  engi¬ 
neering  and  production  arena;  develop  spe¬ 
cial  processes  and  write  speciflcmtions. 
Minimum  Chemistry  or  Chemical  Engi¬ 
neering;  prefer  3  years  background  In  ana¬ 
lytical  chemistry,  industrial  or  academic. 


SR.  ENGINEER— SEMICONDUCTOR 
ALLOYING  TECHNOLOGY 

To  lead  a  group  of  technical  people  working 
on  the  basic  facts  of  chemical  and  metal¬ 
lurgical  aspects  of  semiconductor  alloying 
technology  relating  to  useful  information  on 
alloying  techniques  and  ohmic  c^mtact  proc¬ 
esses  of  semiconductor  devices.  BS.  MS  or 
PhD^if  experienced  in  metallurgy,  physical 
inorganic  chemistry  or  related  field.  Will 
consider  inexperienced  PhD  in  metallurgy. 


PleoM  tend  resume  to 
Mr.  Arthur  Sloone 


SEMICONDUCTOR  DIVISION 


Project!  spanning  the  entire  electronics  technology  are 
aimed  at  developing  highly  specialized  electronic  systems 
for  spacecraft,  missiles  and  advanced  aircraft. 

Openings  at  all  levels  (including  top-level  supervisory)  in 
nearly  every  area  of  Electronics  related  to  Advanced  Flight 
and  Weapons  Technology:  NAVIGATION  &  GUIDANCE 
SYSTEMS  /  RADAR  SYSTEMS  /  INFORMATION  THEORY 
/  RADIO  ASTRONOMY  /  SOLID  STATE  &  THERMIONIC 
DEVICES  /  MICROWAVE  CIRCUITRY  &  COMPONENTS  / 
COUNTERMEASURES  /  DIGITAL  COMPUTER  DEVEL¬ 
OPMENT  /  RADOME  &  ANTENNA  DESIGN  / 
MINIATURIZATION-TRANSISTORIZATION  /  RADIATION 
&  PROPAGATION  (RF,  IR,  UV)  /  TELEMETRY-SSB 
TECHNIQUE  /  RECEIVER  &  TRANSMITTER  DESIGN 


DURING  IRE  INTERNATIONAL  CONVENTION 

New  York  City  —  March  21  to  24 
EMPLOYMENT  INTERVIEWS 

ContKt  Mr.  6eor|«  R.  Hickam 
at  the  CONVENTION  HOTEL 


Forward  resume  in  confidence  to: 

Mr.  George  R.  Hickman, 

Engineering  Employment  Manager,  Dept.  llC-2 


FARMINQDALE.  LONG  ISLAND.  NEW  YORK 


SYLVANIA 

urnmrireeMeMirtLepimesEUcmiiica^ 
100  Sylvan  Road  -  Woburn,'  Mass. 
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TRANSISTOR 
CIRCUIT  ENGINEER 


To  ouume  rasponsibility  for  dotign 
of  audio  omplifiers  and  oKillotors 
for  commercial  and  military  communications 
recording  equipment. 

CALL  COLLECT  FOrcst  7-8411  Mr.  Lloyd  R.  Jones 

tn-t.timf  to  Ihr  Viee-Freiident  Engineering  t  Heuarrh 

or  write  to; 


.V.  V.  Citg  interrievt  ran  be  anangril. 


EMPLOYMENT  OPPORTUNITIES 


'Puf  Yourself  in  the 


Other  Fellow's  Place" 


TO  EMPLOYERS 
TO  EMPLOYEES 


Letter*  written  offering  Employment  or 
applying  for  aame  are  written  with  the 
hope  of  satisfying  a  current  need.  An 
answer,  regardless  of  whether  It  is  favor¬ 
able  or  not,  is  usually  expected. 

.MR.  EMPLOYER,  won't  you  remove  the 
mystery  about  the  status  of  an  employee's 
application  by  acknowledging  all  ap¬ 
plicants  and  nut  Just  the  promising  can¬ 
didates. 

.MR.  EMPLOYEE  you,  too,  can  help  by 
acknow'ledging  applications  and  Job  offers. 
This  would  encourage  more  companies  to 
answer  position  wanted  ads  In  this  sec¬ 
tion. 

We  make  this  suggestion  in  a  spirit  of 
helpful  cooperation  between  employers 
and  employees. 

This  section  will  be  the  more  useful  to  all 
as  a  result  of  this  consideration. 

Clastifitd  Advertising  Division 

McGRAW-HILL  PUBLISHING  CO..  INC. 

330  Wsst  42nd  Si.,  New  York  36,  N.  Y. 


Recent  helpful  books 
from  McGraw-Hill 


MODERN  TRANSISTOR  CIRCUITS 

Quick  help  when  desiring  equipment  in  which  transistors  play  a  part.  This  book  presents  almost  200 
modem  transistor  circuits  in  101  separate  articles — with  all  the  necessary  design  information  and 
electronic  comj>onent  values  required  to  utilize  them  in  your  own  circuit  designs.  Circuits  and  data 
are  given  for  such  applications  as  amplifiers,  oscillators,  power  supplies,  and  pulse  circuits;  home- 
entertainment  and  broadcast  equipment;  audio  and  r-f  communications  circuits;  missile,  aircraft,  and 
>atellite  telemetering  equipment;  test  instruments;  and  industrial,  scientific,  and  medical  devices. 
Kmphasis  is  upon  new  circuits  combining  transistors  and  electron  tubes  and  transistors  and  magnetic 
amplifiers.  All  the  material  is  arranged  so  that  you  can  put  it  to  work  almost  immediately  to  design 
similar  equipment.  By  JOHN  M.  C.\RROLL.  ^fanagiu0  Editor,  Electronics.  296  /»/».,  Ulus.,  $8.50 


PRINCIPLES  OF 
ANALOG  COMPUTATION 

An  advanced,  practical  treatment  on  how  to 
use  the  analog  computer.  You  see  how  to  plan 
and  program  your  problems;  simulate  linear 
systems;  make  use  of  diodes  and  function  re¬ 
lays  in  computation  circuits;  and  apply  implicit- 
function  techniques  and  arbitrary-function  gen¬ 
erators.  Main  emphasis  is  upon  the  type  of 
problem  which  can  be  solved  and  th<.-  techniques 
which  will  help  you  produce  the  solution.  By 
GEORGE  \V.  SMITH,  Research  Group  Engr., 
and  ROGER  C.  WOOD,  Senior  Dynamics  Engr., 
Ryan  Aeronautical  Co-  240  pp.,  192  tllus.,  $7.50 


DIGITAL  COMPUTING  SYSTEMS 

Full  coverage  of  digital  computing  systems: 
principles,  design,  operation,  and  applications. 
Describes  the  various  elements  contained  in 
modern  computers,  explaining  the  underlying 
principles  of  the  devices  used  and  illustrating 
the  devices  themselves.  The  circuitry  by  which 
the  elements  are  made  to  perform  desir^  func¬ 
tions  is  clearly  covered,  with  many  examples  of 
typical  circuits.  Logical  design  and  program¬ 
ming  are  discussed,  and  how  computers  are  used 
to  solve  scientific,  business,  and  data  handling 
prolilems  is  shown.  By  SAMUKL  B.  WIL¬ 
LIAMS,  Consultant,  Dept,  of  Defense.  213 
pp.,  168  Ulus.,  $7.75 


SERVOMECHANISM 

FUNDAMENTALS 

Practical  guide  to  help  you  efficiently  operate 
and  maintain  servo  systems.  You  get  a  sound 
working  knowledge  of  servomechanisms  needed 
for  effectively  working  with  many  of  today*s 
industrial  devices.  Explains  engineering  princi¬ 
ples — using  a  minimum  of  mathematics.  Shows 
the  various  forms  of  control  systems  and  their 
components — electronic  and  magnetic  amplifiers 
— ac  and  dc  servomotors — and  other  important 
aspects.  Treats  hydro-amplifier  systems,  me¬ 
chanical  gearing  and  pumping  systems,  and 
measurement  methotls.  By  BEN  ZETNES,  RCA 
Institute,  Inc.,  254  pp.,  230  Ulus.,  $5.50 


TRANSISTORS  IN  RADIO, 
TELEVISION,  AND  ELECTRONICS 

JUST  PUBLISHED— SECOND  EDITION-.  To 

five  you  practical  know-how  for  modern  manu- 
acturing  and  application  jobs,  and  servicing 
work,  this  Iraok  gives  a  simplified  summing  up  of 
facts  about  transistors  and  transistor  circuits — 
how  they  are  designed  and  work,  and  their  use 
and  maintenance.  Ranges  from  a  complete  ex¬ 
planation  of  the  basic  theory  upon  which  the 
transistor  works  to  valuable  information  on  tran¬ 
sistor  servicing.  By  MILTON'  S.  KIVER. 
author  of  FM  Simplified,  Television  Simplified, 
and  other  standard  books.  Second  Edition.  42 J 
pp..  337  Ulus.,  $7.95 


■•MAIL  COUPON  FOR  lO-OAY  FREE  EXAMINATION' 


McGraw-Hill  Book  Co.,  Dept.  FL-3-1 
327  W.  4Ut  St.,  Nsw  York  36,  N.  Y. 

Send  me  Ixxikfs)  checked  below  for  10  days’  examination  on  approval.  In  10  days  I  will 
remit  for  book(s)  I  keep  plus  few  cents  for  delivery  costs  and  return  unwanted  Ixmks  post¬ 
paid.  (We  pay  delivery  costs  if  you  remit  with  this  coupon— same  return  privilege.) 

Dt'srroll — ModM-ii  Transiitor  Circuiti.  $8.50  Nsm*  . 

□  WlUisms — Di,ital  Csmsutln,  System,,  $7.75  ... 

Address  . 

□  Zeines — Ssrvomectianlsm  Fundamentals,  $5.50 

O  Smith— Prlnciplee  of  Analof  Comsut.,  $7.50  .  Zone.,,.  State .  | 

O  K^vei-— Transistars  In  Rad.,  TV.  A  Electran.,  Company  . 

□  Tnixal — Cnntral  Enilnoers'  Handbook,  $18.50  PooKlon . 

For  srloo  and  terms  outside  U.S.,  write  McGraw-Hill  Int'l..  N.Y.C.  FX-3-I 


CONTROL  ENGINEERS' 
HANDBOOK 

With  36  contributing  experts  represented,  this 
handbook  gives  engineers,  designers,  and  develop¬ 
ment  engineers  basic  information  on  components 
and  techniques  for  use  in  the  design  of  feedback 
control  systems.  Emphasis  is  on  components,  in¬ 
cluding  electro-mechanical,  mechanical,  hydraulic, 
and  pneumatic  as  well  as  electronic  and  magnetic 
components.  Gives  physical  explanations  of  how 
these  components  work,  mathematical  descriptions 
of  their  use  in  typical  control  systems,  etc. 
Edited  by  JOHN  (5.  TRUXAL,  Elec.  Engr. 
Dept.,  Polytechnic  Inst,  of  Brooklyn.  1048  pp., 
1114  Ulus.',  $18.50 
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EMPLOYMENT  OPPORTUNITIES 


PROJECT 

ENGINEERS 

STANDARD,  th«  world  raknown  manu¬ 
facturer  of  quality  tuners,  U  seeking 
development  or  design  engineers  for  the 
Research  Laboratory  located  in  East  Los 
Angeles,  Colif.  A  degree  in  E.  E.  or  Physics 
plus  four  to  five  yeors  experience  in  solid- 
state  opplicotion  of  VHF  or  UHF  is  neces¬ 
sary.  Salary  commensurate  with  experience 
and  ability.  All  replies  held  in  strictest 
confidence.  Accept  the  challenge  of  grow¬ 
ing  with  on  expanding  industry,  contact 
R.  C.  Eland  at  the  Drake  Hotel,  March  21 
to  24  or 

Apply: 

STANDARD  COIL  PRODUaS  CO.,  INC. 
2085  N.  Hawthorne  Avenue, 

Melrose  Park,  Illinois 


STANDARD  COIL  PRODUaS  CO.,  INC. 
211  N.  Soto  Street, 

Los  Angeles,  California 


ENGINEERS 

Mtny  tvailaMe  In  the  tnburbare  areas 

of  Baston  reaMirina  EE  or  ME  detrees  Balaiios 
from  $6,000  to  $16,000.  Ye«i  name  your  prefereneee 
and  wo’ll  Ond  a  feoepald  posltiofr  lor  yea.  Please 
send  resumea  ia  eenftdenoe  ta; 

lEWt$-fLACEMENTS 

4  Gordon  St.  Wolthom  54,  Mots. 


Engineers  and  Scientists  "  V 

80 


80  leading  employers  invite  you  to  visit  the 

Career  Center 

During  the  I.  R.  E.  Show 

in  the  Henry  Hudson  Hotel  •  3S8  West  58th  St. 

ENTRANCE' IS  JUST  ACROSS  THE  STREET  FROM  THE  COLISEUM! 

Come  in  any  time,  any  day— 9  A.M.  to  9  P.M.,  March  21-24 

FREE  CAREER  CENTER  SERVICES 

o  Browse  through  current  openings  listed  by  80  top  employers 

0  Talk  to  employer  representatives  on  the  spot— find  out  first  hand  what's 
happening  in  the  field 

n  Full  floor  of  private  interview  rooms— interviews  arranged  by  appointment 

■  Enroll  in  the  National  Manpower  Register,  the  confidential  IBM-file  through 
which  your  qualifications,  but  not  your  name,  are  released  for  continued 
study  ^  employers  after  the  show 

■  Watch  for  special  Career  buses  between  the  Waldorf-Astoria  and  the 
Coliseum 

If  you  can’t  attend,  write  for  free  copy  of  CAREER— 124  pages  of  current  job 

leads  from  the  80  employers  cooperating  in  the  Center.  Write:  Caseess  Inc., 

15  West  45th  St.,  New  York  City  36. 


V. 


SPECIAL  I.R.E.  SHOW  Career  Center 

HENRY  HUDSON  HOTEL  •  EAST  ROOM  •  35B  WEST  SSth  STREET 


in  Electronics 


SCIENTISTS  /  ENGINEERS 

area  of  progress 


interests  you  most? 


With  the  outlook  for  the  electronics  industry  in  I960  brighter 
than  ever,  a  significant  fact  for  career-conscious  engineers  is  the 
breadth  of  opportunities  at  Electronics  Park.  Here  General  Electric 
research,  development,  design  and  manufacturing  groups  are  actively 
engaged  in  almost  every  area  of  electronics — whether  in  the  industrial, 
military,  or  entertainment  fields. 

A  cross  fertilization  of  products  and  talents  characteristic  of 
Electronics  Park  will  help  you  advance  along  with  the  major  advances 
in  the  electronics  art. 


Some  of  the  many  areas  of  research,  development,  and  pro¬ 
duction  at  Electronics  Park  are  listed  to  the  right.  Check  your  par¬ 
ticular  interest  and  mail  the  coupon  to  us  today.  Requirements  for  our 
current  openings  include  a  Bachelor’s  or  Advanced  Degree  in  Elec¬ 
tronics,  Physics,  Mathematics,  or  Mechanical  Engineering,  and/or 
experience  in  electronics.  All  communications  will  be  held  in  strict 
confidence. 


GENERAL 


ELECTRIC 


To;  GENERAL  ELECTRIC  COMPANY 

Eloctronics  Park  Div.  69-WJ 
Syracuso,  Now  York 
Att.:  Tochnical  Poraonnol  Dopt. 

/  *m  interested  in 

□  Advanced  Dovolopmont 

□  Dosign 

□  Field  Service 

□  Technical  Writing 

□  Research 

in  the  field  of 

□  Military  Radio  &  Radar 

□  Multipiex  Microwave 

□  Semiconductors 

□  Electronic  Components 

□  Computers 

□  Missile  Guidance 

□  Television  Receivers 

□  Industrial  Television 

□  Antennae 

□  Defense  Systems 

□  Underwater  Warfare 

□  Broadcast  Equipment 

□  Technical  Products 


X 


\ 


NAME _ 

ADDRESS. 


DEGREE. 
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MR.  BUYER! 

TODAY 
MORE  THAN 
EVER— 

ARE  YOU 
BUYING 
ELECTRONIC 
COMPONENTS 
AT  THE  RIGHT 
PRICE  ?  ? 


"TAB"  CAN  SUPPLY  GUARANTEED 
ELECTRONIC  COMPONENTS  AT 
GREAT  SAVINGS  TO  YOU! !  I 

WHITE  TODAY  fOH  PARTS  USTINGS. 


^  Tubes  Rtceivinf 
j  Tubus  Induttrial 
n  Tubes  CR/Scope 
']  Tube  Clamp$ 


B  Tubes  Transmit 
Tubas  Microwave 

STube  Tungar 
Tube  Socaets 


DioRes  [TTransisters  nGurmonium 
Rectifiers  Silicon  Solonium 

Relays  All  TypesI  □  Binding  Pests 
Choaes  (  Transformers  All  Typos!  □  Knobs 
Serves,  Synebres,  Autesyns  □  Toroids 

Precisian  Pots  □  Rheostats  Q  PoMntiometers 
Line  Filters  □  Del»  Lines  [~)  Waveguide 
Test  Equipment  All  Types  f]  Molors 

Army-Navy-Aircerps  Equipes  TS7  BC,  LM  I 
Fuses  Q]  Antiraps  Q  Fuse  Holders 

Hardware,  Nuts,  Screws!  Eyelets  I  □  Lugs 
fans  □  Blowers  Q  "C"  Cores 

Thermistors  p  Thyrites  □  Globar  R. 

Precision  Resistors  All  Types  □  Varistors 
Capacitors  □  Micas  □  Electrolytics 

;  j  Resistors  Li— 1/3— Vs— I  t  2  W.  A  Power 
Circuit  Breakers  □Thermal  □Magnetic 

SURPLUS  STOCKS  WANTED! !!  I 
TOP  $$$  PAID  FOR  ALL  TUBES! 


"AUDIO  D"  SILICON  SOOMA  RECTIFIERS 

General  Purpose  . 400  PIV  at  250  MA 

SPECIAL  2  FOR  $1  25  FOR  $10 


5B5 

rms/piv 

35/50 

30; 

IN1SS6 

rms/piv 

70/100 

45« 

IN1557 

rms/piv 

140/200 

50; 

1.41559 

IN1560 

6085 

rms/piv 

rms/piv 

rms/piv 

280/400 

350/500 

420/600 

78; 

$1.00 

$1.26 

8335 

90BS 

10085 

rms/piv 

rms/piv 

rms/piv 

560/800 

1  630/900 

700/1000 

$1.59 

$1.89 

$2.58 

$1.59  SI. 89  $2.58  $3.12 

Use  In  F.  W.  Bridge  or  F.  W.  C.  T.  up  to  7S0ma 
H'rite  on  Lt^terkeud  tor  t/ty  Prierr! 

RCA  UHF  LAB  SWEEP  GENERATOR 

WR-41B  Frequency  Continu- 
/  ously  Variable  Center  Fre- 

quency  470  to  890Mcs  Sweep 
^  S  0  Width  (Continuously  Variable) 

'  45Mc's  Accuracy  of  Calibration 
L  J  Within  ±10Mc  Use  Highly  Ac- 

f  e  IT  •  1  curate  Tuneable  Cavity  (May 
[  *  — J  ^  j—  *  (  be  Adapted  for  other  Frequen- 
o  S  I  *  M  ^  cies)  also  Waveguide  Attenua- 
s  =  tor  (Range  lOOdb) 

In  Good  Condition  (Orig  Cost  $595)  Special  $30 


TEST  EQUIPMENT  "TAB"  SPECIAL! 

GR561D  vacuum  tube  bridge  as  is .  $! 

Berkeley  reference  generator  5580 . Quei 

Berkeley  5581  with  plug  units . Oust 

GE  YYZ  decade  scaling-counting  unit .  $1( 

Measurements  .S78EIRF  sigenerator  40- 

75  8  up  to  225  Me's .  Si 

GR  107M  variable  inductor  0  to  30.3  MH .  . .  .  $1 

GR  726A  AC  VTVM  0-1.5,  5,  15,  50,  . $j 

RCA  lab-tcawagon  scope-flat  to  IlMc's..  $1i 

GE  time  intervalmeter  .02  to  3Sec .  $1) 

GR  508A  fixed  freq  audio  OSC  200-4KC . S: 

Sperry  #188  wattmeter  .002  to  5MW . Sr 

Sperry  #123A  waHmeter  .002  to  10MW _ V 

Doolittle  FD9A  freq  deviation  monitor _  $1( 

Doolittle  FD6B  freq  deviation  monitor .  SI' 

Sperry  microline  #436A/5-5.2KMC  T.S...  S3i 

Sylvania  #5E  Synchroscope  .  $11 

1-177  Hickok  type  mu-cond  tube  chkr _  $: 

T$34AP  W.E./USN  CR  scope  L'NI .  $< 

BC221  freq  meter  .01%/12S  to  20MC's 
newly  recond  by  Sig  Corps  Labs.  New 
Book  8  Calib  Ov'Seas  pekd  mint  condi- 


TAB 


WE  BUY  SELL  8  TRADE  I  II  I  I 

f  f  TIRMS:  llllen«y  MacN  OuArGnte*! 


Searchlight  Section 

Clo^nficd  AdYCftiMPg 

BUSINESS  OPPORTUNITIES  EQUIPMENT  -  USED  or  RESALE 


I.R.E.  SHOW 
VISITORS 


W«  have  rolled  out  the  Welcome  Mot  for  YOU!  Visit  us  at  our  premises  while  you're  in  town 
the  week  of  the  I.R.E.  SHOW  .  .  .  AAarrh  21-24  .  .  .  and  see  the  largest  diversified  stock  of 
unused  TUBES  and  SPECIALIZED  ELECTRONICS  COMPONENTS  and  EQUIPMENT  in  the  country. 


Berry’s  Hours  the  WEEK  of  the  IRE  SHOW 

Mondey-Kriday  . 9  e.m.  to  7  p.m. 

l^attirdey . 9:.t0  a. in.  to  5  p.m. 


Ulrertlonit  from  the  rnllseum 
Siilmsy:  BMT  Htratt  Lftral  /ifftrit/ove  to  Prince  St. 
Subway:  IKT  L*r.  Lor*tl  IhHtnttrtrn  to  Spring  St. 
Mu« :  hiitrntturn  Broadway  ^6  to  Spring  St. 

<  ar:  4  BlfM-kn  North  rptif«rn  i>f  Canal  St. 


^  If  you  can't  visit  us  ...  be  sure  to  send  for  your  copy  of  the  * 
J  WAIker  5-7000  PI  rOTrinn  PP  I960*  “GREENSHEET"  .  .  .  { 

^  TWX:  NY1-3731  1  1  |  ^11  L  *  Barry's  complete  catalog  ♦ 

♦  -IJ  .^4  I  ILU  IjJ  Write:  Dept.  I  BE  X 

t  CORPORATION  *12  Broadway,  Nevu  York  12,  N.  Y.  X 

♦  ♦ 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

CIRCLE  653  ON  READER  SERVICE  CARD 

BLOWERS  -^  FANS^MOTORS  —  AIR  COMPRESSORS 

;  VACUUM  PUMPS— TURBO  BLOWERS 

C  VARIETY  IN  STOCK  L  ' 

^1/  *  Sand  far  Air  Equipmanr  Bargain  Catalog  •  |$~g  ^=9  jJ  ' 

ELECTRIC  TRADING  CO.  nyc 


■  AAU  or  for  C.O.D.  29^%  Dep.  Wric— 

■  *  ■  ahown  subject  to  change. 

lit  CR  LIBCRTY  ST.,  N.Y.  •,  N.V. 

Srn4  iSc  for  Votaloff 

RHONC:  RCCTOR  2-ea4S  mmnb^^hmbhh 

CIRCLE  652  ON  READER  SERVICE  CARD 


I.R.E.  SHOW  SPECIALS 

TYPE  PC-2151  2X.5  mfd  9KV— $19.95 
JONES- -P-101-V4S-10I—S.19/.17 
ERIE-CY30C152K -.0015— .19 
OAK— 12P-6P0S-6D  N/S — 98 
GE— 10.  tnfd-bOOV  1.10 
KOOLOHAA— 30(X)R- 1 OKT  /  22R-5KT— .  1 5 
MEPCO— MFB  255  2.5meg  5KV— 2.49 
JOHNSON— 122-248-100  Socket— .89 
SPRAGUE— JX-1S1  10A/130  VAC— .98 
MALLORY— XTL-8A  8  480-630— 9.95 
CINCH-  -S-327-AB  Connector- .59 
TYPE— JU-5041  .5meg  %-|-V2SD— .75 
LITTLEFUSE*— #442001  4AG  Holder— .20 
AEROVOX— 609  2.mfd/600V— .35 

WRITE,  WIRE  or  PHONE  YOUR  SPECS 

E  n  C  C  . . .  NEW,  COMPREHENSIVE 
ri\CC  CATALOG,  AVAIUBU 


A.  MOGULL  CO. 

17  Worrerr  Sf.,  N  Y  7,  N  Y 
Phone:  WORTH  4-0865 


CIRCLE  659  ON  READER  SERVICE  CARD 


MANAGEMENT  PERSONNEL 

with  limited  capitol 

and/or  INNOVATIONS 

Succustiul  Tanturni  raquira  intardqpandani 
apacialixotion  undar  modarn  aconomic 
conditions. 

Proiitabla  inToatmant  ouUata  mar  axial  in 
aasociation  with  people  who  possosi  both 
proTon  background!  and  innoualiona. 

Wrilo  tor  furthar  information  fo 

BENHARD  ASSOCIATES 
Dept.  EL 

1123  Woatorn  Saving  Fund  Bldg. 

Philo.  7,  Po. 

CIRCLE  660  ON  READER  SERVICE  CARD 


CIRCLE  681  ON  READER  SERVICE  CARD 


Prompt  Delivery  at  Lowest  Prices 

FOR  ANY 

ELECTRONIC  EQUIPMENT  and  PARTS 
COMMERCIAL  AND  MILITARY 

TELECTRAD 

148  Chombort  Si.,  N.Y.C.  7  REctor  2-1591 
We  Ide  tify  Government  Stock  Numbers 


CIRCLE  654  ON  READER  SERVICE  CARD 


FOR  SALE.  S.S.  Whita 
Model  “C* — Induttrial  Type 

"AIRBRASiVE"  MACHINE 

Suitable  for  cuttine  Germanium,  ceramics,  plat* 
tics,  crystals,  resistors,  etc. :  en  stand  designed  for 
self-contained  pertahllity:  Mr.  Bobrow. 

MAN-SEW  CORPORATION 
121  W.  27th  St.  New  York  1,  N.  Y. 


Antique 

TELEPHONES 


$15.00.  Kxt.  on  dial  $17.50.  Ulklnff 
circuit  only.  Write  for  complete  Hat, 

All  ahtpments  FOB.  Slmpatm.  Pa. 

.  TCLEPMONB  CNOINECRINO  CO.  U  ,  ... 

J  Dept.  B-30,  Simpaon.  Fa. 

CIRCLE  656  ON  READEFsERVICE  CARD 


WANTED 

ALLEN-BRADLEY 

RESISTORS  &  POTENTIOMETERS 

LEGRI  S  COMPANY 

391  Riverdale  Ave.  Yonkers  S,  N.  Y. 


CIRCLE  657  ON  READER  SERVICE  CARD 


PLATING  SPECIALISTS 

for  tho 

ELECTRONICS  INDUSTRY 

Gold,  Silvor,  Nickel,  Tin,  Cadmium  PLATING 
to  any  thickness. 

PALUMBO  BROS.,  INC. 

347  Ferry  St.  Newark  5,  N.  J. 

MArket  2-5060  e  Est.  191$ 

CIRCLE  658  ON  READER  SERVICE  CARD 
MARCH  11,  1960  •  ELECTRONICS 


SEARCHLIGHT  SECTION 


Part  #673073,  Motor 
115  volts,  3  phast,  400 


C&H 

SALES  CO. 

2176-E  East  Colorado  Si. 
^osod«Ao  t,  Colifofnk) 
KYon  17393 


SIMPLE  DIFFERENTIAL 
WITH  BALL  BEARING 

I  4h^mT#  1 

Wv  The  1:1  reverse  ratio 

I  I  spur  gears  are  48-tooth, 
I  32  pitch  brass  with 

IM.  I  /  3/16"  available  face. 

^  on*  sida,  the  shaft 

is  23.64"  dia.  for 
11/16"  and  has  a  pin  hole,  then  increases  in 
dia.  to  .377"  for  the  remaining  3/16"  of  length. 
On  the  other  side,  the  shaft  is  .377  dia.  Va"  Ig. 

2-13/16"  dia.  is  required  to  clear  the  body. 
Stock  no.  A6-1I5 . each  $15.00 


VARIABLE  SPEED  BALL  DISC 
INTEGRATORS  <*" 

lie  I  CURA  I UR3  Supported) 

No.  145  Forward  &  Reverse  2'A-0-2V4.  Input 
shaft  spline  gear  12  teeth  9/32"  dia.  %"  long. 
Output  shaft  15/64"  dia.  x  15/32"  long.  Control 
shaft  11/32"  X  %"  long.  Cast  aluminum  con¬ 
struction.  Approx,  size  3"  x 

3"  X  IVa" . $17.50 

No.  146  Forward  &  Reverse  4-0-4. 

Input  shaft  5/16"  dia.  x  Vt"  Cljt  fllBL 
long:  Output  shaft  15/64"  dia. 

X  9/16"  long.  Control  shaft  vir' 

11/64"  dia.  X  11/16"  long.  Cast^ 
aluminum  construction.  Approx. SI  8.50  60. 
size  4Va"  X  AVj"  x  4". 


»''MPLE  DIFFERENTIAL 
WITH  SPACED- 
OUT  SUN  GEARS 

111  reverse  ra- 
“JJr  tio  spur  gears 
are  aluminum, 
3/32"  face,  32 
pitch,  32  tooth  on 
one  side,  48  tooth 
on  the  other.  The 
body  It  %"  thick,  but  the  sun  gears  are  spaced 
out  so  that  they  are  IVi"  apart.  V4"  dia.  shaft 
on  each  side  is  23/32"  long.  OA  length  3'/e". 
Requires  1-23/32"  dia.  to  clear  the  body. 
Stock  no.  A6-124 . each  $4  SO 


SMALL  DC 
MOTORS  g 


(approx,  size 
overall  3%" 

X  IVa"  dia.:) 

5067043  Delco  12  V(K  PM  1"  x  1"  x  2  , 
10,000  rpm.  $^-*0 

5067126  Delco  PM,  27  VDC,  125  RPM, 

Governor  Controlled  15.00  ea. 

5069600  Delco  PM  27.5  VDC  250  rpm  12.50 
#5069625  120  rpm,  mfr.  Delco,  27  VDC  gov¬ 
ernor  controlled  . $15.00 

5069230  Delco  PM  27.5  VDC  145  rpm  15.00 
5068750  Delco  27.5  VDC  160  rpm  w.  brake  6.50 
5068571  Delco  PM  27.5  VDC  10,000  rpm 
(1x1x2")  5.00 

5069790  Delco  PM,  27  VDC,  100  RPM, 

Governor  Controlled  15.00  ea. 

#5069800  575  rpm,  mfr.  Delco,  27  VDC,  PM 
reversible  governor  controlled,  equipped  with  27 

VDC  clutch  . $17.50 

5072735  Delco  27  VDC  200  rpm  governor  con¬ 
trolled.  15.00 

5BAI0AI18  GE  24  VDC  110  rpm  10.00 

58A10AJ37  GE  27  VDC  250  rpm  reversible  10.00 
5BA10AJ52  27  VDC  145  rpm  reversible  12.50 
5BA10AJ50,  G.E.,  12  VDC,  140  rpm  15.00 

5BA10FJ401B,  G.E.  28  VDC,  215  rpm, 

10  oz.  in.,  .7  amp.  contains  brake  15.00 
5BA10FJ421,  G.E.  26  VDC,  4  rpm,  reversible, 

6  oz.  In.,  .65  amp  15.00 


400  CYCLE,  3  PHASE  GENERATOR 

■V  MASTER  ELECTRIC  Type  AG,  frame  364Y, 
7.5  kw.  3428  rpm,  pf 
.95  Star  connected 
120/208  3  phase,  22 
amps.  Delta  connected 
120  volt  single  phase 
66  amps.  Self  excited. 
Complete  with  control 
^x,  voltage  regulator, 
AC  voltmeter  and  fre- 

3uency  meter.  Shaft  1" 
ia.,  2"  long;  overall 
dim.  of  unit:  21''xl8'’x 
20". 

Price  $395.00  each 


SIMPLE 

DIFFERENTIAL 

1:1  reverse  ra- 
tio,  60  teeth 
on  targe  gear; 

V4"  shaft. 

Size:  3"  long  with 
1-15/16"  dia. 

Stock  no.  A6-104 . 


400  CYCLE  PM  GENERATOR 


115/200  volts  A.C.  1- 
or  3-phase,  200  watts. 
4,000  r.p.m.  Approx, 
dimensions:  AVa"  dia.; 
3"  long,-  Vz"  shaft, 
AN  connector.  $75.00 


400  CYCLE  PM  GENERATOR 

Mfgd.  by  T  K  M  Electric  Corp. 

Model  »A-I2 

120/208  volts,  400  cycle,  1  or  3  phase,  I  kva, 
pf  0.8,  rpm  8,000.  Approx,  dim.  6"  x  S'/j". 
Internal  spline  drive.  Price  $100.00 


400  CYCLE  MOTOR  GENERATOR 

Mfgd.  by  General  Electric 
Model  =5ATB324E5 

Output  120/208  volts  AC,  400  cycle,  11.75  kva, 
32.6  amp.,  pf  .85.  Input  220/440  volts  AC,  60 
cycle,  3  phase,  15  n.p.  Unit  complete  with 
motor  starter  and  controls.  Price  $750.00 


400  CYCLE  1/3  PHASE  GENERATOR 
115  VAC.  3  KVA.  Mfg.  Bogue  Elect.  Mod. 
2800S.  External  excitation  107  V(K.  1.1  amp. 
3450  rpm.  1"  shaft.  $200.00 


MINNEAPOLIS-HONEYWELL  RATE  GYRO 
(Control  Flight) 

Part  no.  JG700SA,  115 
volts  A.C.,  400  cycle, 
tingle  phase  potentiom¬ 
eter  take  off  resistance 
530  ohms.  Speed  21,000 
r.p.m.  Angular  momen¬ 
tum  2Vb  million,  CM*/ 
tec.  Weight  2  lbs.  Di¬ 
mensions  4-7/32  X 

3-29/32  X  3-31/64. 

Price  $22.50 


POWER  UNIT  PU-104/U 

5  KW  120/208  volt  AC  single  or  3-phase  perma¬ 
nent  magnet  type  400  cycle  alternator.  Alterna¬ 
tor  is  driven  by  Hercules  model  ZXB  4-cylinder 

4-cycle  "L"  head  liquid  cooled  gasoline  engine. 
This  unit  is  complete  with  a  control  panel. 

Price  $495.00 


SPERRY 

VERTICAL 


crcic,  o  wens,  xu.uuu 
RPM.  3-minute  runup,  synchro  pickoffs,  roll 
360°,  pitch  85*.  Synchro  excitation  26  volts, 
400  cycle,  150  m.a.  Vertical  accuracy  db'/i*. 
Weight  3'/z  lbs.  Approx,  dim.  5%"  L.,  AW' 
W.,  AW'  H.  Price  $35.00 


SILICON  RECTIFIERS 


IN1446 

.750  amp. 

100  volts 

.6$ 

INI  447 

.750  amp. 

200  volts 

.7$ 

INI448 

.750  amp. 

300  volts 

.85 

IN1449 

.750  amp. 

400  volts 

1.00 

IN05K7 

25  amp. 

50  volts 

2.50 

IN1454 

25  amp. 

too  volts 

3.00 

IN14SS 

25  amp. 

200  volts 

3.50 

IN14S6 

25  amp. 

300  volts 

4.00 

IN1457 

25  amp. 

400  volts 

4.50 

IN0SM7 

35  amp. 

50  volts 

3.00 

IN14S8 

35  amp. 

100  volts 

3.50 

INi4S9 

35  amp. 

200  volts 

4.00 

IN146I 

35  amp. 

400  volts 

5.00 

IN05P7 

50  amp. 

50  volts 

6.00 

IN1462 

50  amp. 

100  volts 

7.00 

IN)463 

50  amp. 

200  volts 

8.00 

IN1464 

50  amp. 

300  volts 

9.00 

IN05R7 

75  amp. 

50  volts 

9.00 

INt466 

75  amp. 

100  volts 

10.00 

IN1467 

75  amp. 

200  volts 

11.00 

INI468 

75  amp. 

300  volts 

12.50 

IN1469 

75  amp. 

400  volts 

14.00 

05T7 

100  amp. 

50  volts 

12.50 

10T7 

100  amp. 

too  volts 

13.00 

20T7 

100  amp. 

200  volts 

14.00 

30T7 

100  amp. 

300  volts 

15.00 

IN05V7 

150  amp. 

50  volts 

16.50 

IN1474 

150  amp. 

100  volts 

17.00 

IN1475 

150  amp. 

200  volts 

17.50 

INI  476 

150  amp. 

300  volts 

18.00 

IN05X7 

200  amp. 

50  volts 

19.00 

IN1478 

200  amp. 

100  volts 

19.50 

IN1479 

200  amp. 

200  volts 

20.00 

INI480 

200  amp. 

300  volts 

21.00 

electronic 

WAR  TERMINATION  INVENTORIES 


WRITE  OR  WIRE  FOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  SURPLUS  ELECTRONIC 
COMPONENTS  ALL  PRICES  NET  F.O.B 
PASADENA,  CALIFORNIA 


CIRCLE  661  ON  READER  SERVKE  CARD 
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SAVE  TIME  and  EXPENSE 
on  PURCHASING  RE'L/VV 


RADIO  RESEARCH 
INSTRUMENT  CO. 


^  /  OVER^^< 
1,200,000^ 
in  20,000 
DIFFERENT  TYPES 
L  MOST  MAKES  J 


niversa 


RELAY  CORP 


DISTRIBUTING 
CO  DEPT.  El 


418  Broome  $♦-,  N.  Y.  13,  N  Y 
Telephone  CAnol  6-8404 


Our  New  1960  Brochure  ^ 
of  transmitting  A  special  purpose 
tubes-->>plus  the  NEW  COMPLETE 
COMPONENT  and  TUBE  CATALOG 
L  ...YOURS  FOR  THE  ASKING!  ^ 


SEARCHilGHT  SECTION 


550 

FIFTH  AVE. 
NEW  YORK 
JUOSON 
6-4691 


1  MEGAWATT  PULSER 


IMMEDIATE 

DELIVERY 


DELIVERY 
WITHIN 
72  HOURS 


MIT  Itodiation  Lab  Model  9  puller.  In 

*'I(ad.  Lab.  SeriM"  Vol.  5*  pps.  I.SS-IM.  SuppUen 
I  megawatt  output  ujdng  Ot'Sl  tuben.  ('omplete 
modulator  11. V  60  cycle  Input  enclosed  in  sinitle 
raMnct.  AImo  22000t  pouer  HUpply  for  magnetron 
In  second  cabinet.  A»  neH'  condition.  In  Mtock  for 
inuiKHliate  delivery. 

AN/APS-IO  3  CM.  X  BAND  RADAR 

t'ompletc  UK  bead  including  traniunitter,  receiver, 
modulator.  UaeK  2J42  magnetron.  Kully  deNcrit>ed 
In  Mir  lUd.  Lab.  SerieM  Vol.  1.  pps.  616  A2:t  and 
Vol.  II.  |ipH.  17M85.  inT.m  romplete  X  band 
radar  H.VMtem  also  avail.  Inclu.  noo-deg.  antenna. 
I'TI.  syn.  pwr  supply.  Hlmilar  to  117.000  weather 
raflar  now  in  use  by  airllni^.  $750  cmnplete. 

10  CM.  WEATHER  RADAR  SYSTEM 
I’H  Navy  Ka.vtheon  275  KW  peak  output  H  band. 
Uotating  yoke  Plan  position  Indicator.  Magnetron 
Hupplied  for  any  S  band  frequency  specltled.  inc). 
Weather  Itand.  4,  20  and  80  mile  range.  '160  degree 
aximuth  scan.  Hensltlve  resr  using  2K28/707H  and 
1N21U.  Supplierl  brand  new  complete  with  instruc¬ 
tion  books  and  installation  drawlngn.  t'an  be  sup- 
plifsl  to  operate  from  .t2VI>t'  or  115  volts.  Price 
Ir.V).  Idf*a]  for  weather  work.  Has  picketl  up  clouds 
at  .50  inileH.  Weight  488  Ihs. 


CONTACTORS 
SOLENOIDS 
AN  TYPES 
CHOPPERS 
DEUY 

CRYSTAL  CAN 
SUB-MINIATURE 
FREQUENCY  RESONANT 
POWER  TYPES 
HERMETICALLY 
SEALED  TYPES 
IMPULSE  TYPES 
MERCURY  WEHED 
CONTACT  TYPES 
LELAND  ROTARIES 


Hams  raquiring  attambly 
and/or  adjuttment 


SENSITROIS 
STEPPERS 
A-C  TYPES 
TELEPHONE  TYPES 
MINIATURE  TYPES 
PLATE  CIRCUIT  TYPES 
POLARIZED  TYPES 
OVERLOAD 
HIGH  VOLTAGE  TYPES 
AIRCRAFT  TYPES 
MINOR  SWITCHES 


ANTENNA  PEDESTAL 
SCR  584— MP  61 B 


Full  azimuth  and  titvatlon  tweepa,  360  dcfrees 
In  azimuth.  210  depreet  In  elevation.  Accurate 
to  I  mil.  ever  tyttem.  Complete  for  full  trackinp. 
Complete  deacfiptlon  In  McGraw  Hill  Radiation 
Laboratory  Series.  Volume  I,  pipe  284  and  pope 
209.  and  Volume  26.  pape  233. 


WE  DELIVER  RELAYS 
NOT  PROMISES 


PRODUCTION 
QUANTITIES  IN  STOCK 


SEND  FOR  CATALOG  E 


8<'U  584  Ih  in  tike  new  cemdithm,  ready  to  go.  and 
in  Htoi'k  tor  Immediately  delivery.  Ideal  for  re¬ 
search  and  development,  airway  amtrol.  t’t'A. 
misNile  tracking,  balloon  tracking,  weather  fore¬ 
casting.  antiaircraft  defense,  tat'tlcal  air  support. 
Write  us  Kully  I>eH<\  MIT  Had.  I^b.  Series.  Vol. 
1,  pps.  207-210,  2.^8.  284-286. 


42  A  WHITE  ST..  NEW  YORK  13.  N.  Y.  •  WAIker  5-9257 


CIRCLE  667  ON  READER  SERVICE  CARD 


CIRCLE  662  ON  REARER  SERVICE  CARD 


CAPACITORS 

Oll-Fm  50  V.  to  100  KV 
MICA-AII  Typas 
GLASSEAL— Complot*  Saioction 
CAPACITOR  SPECIALS 
1  mfd-25  KV  @  $59.50 
*8  mfd-150  V  @  .89 

M  mfd-200  V  @  .42 

*  MetalizMi  aaper.  Bathtub  Type 

"J"  a  "JJ"  typ*  potentiometers  @  $.75 
POWER  RESISTORS  &  RHEOSTATS 

QUOTATIONS  RENDERED 

MONMOUTH  RADIO  LABS 

BOX  159  -  OAKHURST,  N.  J. 

CAPITAL  2-0121  ART  HANKINS.  Owner 

CIRCLE  663  ON  READER  SERVICE  CARD 


GENERATORS 

Hiph  frequency,  400  cycles,  also  available  In  vari¬ 
able  voltape  and  variable  frequency  at  any  voltape 
and  phase  desired.  Driven  by  constant  spe^ 
motors  or  variable  speed  motors.  A.C.  or  D.C. 
Control  panels  also  available.  Larpe  stock  on 
hand.  For  mere  information  call  or  write. 

RELIABLE  ELECTRIC  MOTOR  REPAIR  CO.,  INC. 

19  California  Avenue  Paterson.  N.  J. 

CIRCLE  665  ON  READER  SERVICE  CARD 


standard  bronds— military  surplus 
(new  or  profeuionally  reconditioned) 
experienced  problem  solvers  and  budget- 
cutters 

ENGINEERING  ASSOCIATES 
434  Patterson  Read  Dayton  19,  Ohio 

CIRCLE  668  ON  READER  SERVICE  CARD 


•  I.R.E.  SPECIAL  •  i 

DIEHL  LOW  INERTIA  I 

MOTORS  SQ50  f 

(New  A  Remeved)  lltrom  j 

A.  COnONE  t  CO.,  INC.  t 

340  CANAL  ST.  NEW  YORK  13,  N.Y.  Dlfby  9-2188  I 

ciRCiWAA'dN  reaVer  ’service  card 


GLASS  TUBING 

PYREX  .  NONEX  -  URANIUM 

BULB  A  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 
PHONE  COLFAX  4-1286 
Box  206  Koypert,  N.  J. 


CIRCLE  669  ON  READER  SERVICE  CARD 


Minimum  order  $10.00  ....  TERMS:  Net  10  days— Rated  Firms,  Others  C.O.D. 
Prices  subject  to  chan9e  without  notice. 

i4.ee  SC22 . ic.ee 

rq  00  »CFi . 2  91 

•  «  *®2i-  .  s.se 

S023/IIMCS  i4.ee 

'll  5R4GY  .90 

.9S  SR4WGY  .  2.SS 

.4S  SV3WGT  I.IS 

3.Se  CCJ  13.7S 

M  00  CAKSW’SCS4  1.29 

CAQSW  1.19 

CBACW  .99 

c!9S 
29.99 

I  H  /■'Surplus,  j  a  n  t  commercial^ 
‘fill  /  Standard  Brand 

1.7S  # 

3.7$  a  m—  r-m  -m~  m-mr-m  mm  mm~ 


FG-194 

PG-19S 

F123A 

FG-1$4 

FG-ICC 

FG-172 

FG.179 

FC-199 

211 

249C 

7S9TL. . 


OA2 

OA2WA 

OA3/VR-7$ 

OA4G 

oe2 

Oe2WA 

OB3^VII.99 

OC3/Vlt.l9l 

OC3W 

ooi/vn-ise 

O03W 

1A3  .  . 

1A04 

CLCIK  . 

1021/SN4 

1F21 

1F19 

2AF1 

2BF1 

2C39 

2C39A 

2CS9WA 


2C39n 

2C49 

2C42 

2C43 

2C44 

2C4C 

2CSt 

2CS1 

2021 

2021W 

2C22 

2C24 

2C2S 

2J21 

2i21A 

2J22 

2J2C 

2J27 

2iS2 

2JS3 

2JS4 

2J3C 


371B  . 

393A 
394A 
49eA 
49tA 
NUC19 
79CCY/DY/ 
CY 
797B 
71SB 
71$C 

729AY.CY 

Incl. 

72ie 

72ia/B 

72SA 

•03 

805 _ 


-J*  sszA  j.ss  srsi  .  1. 

4. JS  SSSin  .  1.7S  S71i  s. 

I.2S  S72A  1.4S  SS14 

>■2!  tS4  .  S.tS  Stl.WA .  2. 

V5S  MJ'*  *  **  »*”  . 

2.r»  S27  .St  St44  . 

^  ;jt*  4.St  StJ2 . 2. 

ll.Jt  tSS  .27  SSSS 

l.tS  CKIMS  .2t  SMS  SAQSW  1. 

5. tS  DC-12M  2.M' MtS/CAOSW/ 

”‘  2050W  ...  1.95  » 

27.St  2IS1  ..  .(t  tttt  3; 

S.tS  ssic  s.M  6107  <85  1  I 

4.7t  stZt/CSL  l.Mi  V 

3.9S  SC19  2  7S  973*  1. 

1.49,  Hs#  $991  37:f9i6186/6A65WA 

4.  9979  l.i9|  1  : 

1*10  9M7  J-JJ  91S7/372$....  1. 

ISl  iaa'99”  •••  *• 

j  «:  im  cAscw ;  ••  l 

V22I  972C/CALSW..  1.49'!!?! .  !• 

J*li  9727/2021W..  1.3$  ■•”4. . /•. 

Bm25t»T44 . 79  iOlSA.  ...  .  4.t 

I2.9O1  $749/CeA9W  .  .9919929 .  1. 

.  4.29!  s7se/cecew..  i.sel9ees .  i. 
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TYIer  8-9400 


5245  GRAND  RIVER  a.  m.<i. 


SEARCHLIGHT  SECTION 


5R4WGV. 
SRPIA... 
5RP7A... 
SRP11A.. 
5$P1. . . . 
5$P7. . . . 
SV3WOT. 
6AC7W .  . 
6A07Y... 
6ANS. . . . 
6AM  ... 
6AS7G.. . 

6C11 _ 

CJ6 . 

6J4 . 

6J6W  ... 

6160AY.. 

6UWOA. . 

6UWGB. . 

616Y  ... 

6SJ7WGT. 

6SL7WGT. 

6SN7W... 

6SN7WGT 

6V6GTY.. 

6X4W.... 

6X5WGT. 

7RIP7...  . 

C16J. . . . 

FG-17 

HK-34 

26ZSW... 

35T . 

35TG  ... 
FG-57.  .  . 
fG-67  .  . 
FG-95  . . 
lOOTH  .  . 
FG-IOS. . 
FG-172.  . 

jne . 

2310.  .  .  . 

244A _ 

245A _ 

2498. .  . . 
249C. . . . 
2S0R .... 
2S2A.  .  .  . 

2S4A _ 

257A.  .  .  . 

259A _ 

2628.  .  .  . 
264C. . . . 

2678. .  . . 

271A _ 

272A. . . . 

274A _ 

275A _ 

2I3A.  .  . 

287A _ 

293A _ 

3008  . .  . 
304TH  . 
304TI.... 
310A  . 
311A  . 

31 3C _ 

333A.  .  .  . 
32tA.... 

329A _ 

336A.  .  .  . 

337A _ 

339A _ 

347A.  . .  . 
34aA .... 


OA2 . 

OA3 . 

082 . 

083 . 

OC3 . 

003 . 

1A04 . 

1824 . 

I835A.... 
1863A.  .  .. 

1P21 . 

1P25 . 

1P28 . 

2-OlC _ 

2AP1A.... 

28P1 . 

2C36 . 

2C39A.... 

2C398.... 

2C40 . 

2C43 . 

2C50 . 

2C51 . 

2C52 . 

2021 . 

202m.... 

2E22 . 

2E24 . 

2E26 . 

2J51 . 

2K2S . 

2K29 . 

2K30 . 

2K33A. 
2K34.  .  .  . 

2X35 . 

2X41 . 

2X42 . 

2X43 . 

2X44 . 

2X45 . 

2X47 . 

2X50 . 

2X55 . 

2X2A . 

3AP1 . 

3824W.... 

3825 . 

3828 . 

3C22 . 

3C23 . 

3C24/240 

3C45 . 

3022 _ 

3E29 . 

3J21 . 

3331 . 

3X21  .  . 

3X22 . 

3X27 . 

3X30 _ 

3XP1 . 

4-135A.  .  . 
4-400A .  .  . 
4831 
4C35 

4E27 . 

4352 . 

4X150A.  . 
4X2508. . 
58P1A. . . 
5C22 .... 
SCP1A... 

51P1 . 

5R40Y... 


349A . 

350A . 

3508 . 

352A . 

354A . 

355A . 

393A . 

394A . 

396A/2C51 
39tA  5603. 
401 A  5590. 
403A  6AX5. 
4038  5591. 
404A/5847. 
408A  6028. 
409A  6AM. 

416A . 

417A/5842. 

41  lA . 

420A  5755. 
421A/5998. 

422A . 

429A . 

GI-434A 

450TH . 

450n . 

57 5A . 

578 . 

631 -PI . 

673 . 

676  . 

677  . 

715C . 

719A 

7218 

723A/3 

725A 

7268 

726C 

750TI . 

•03 . 

•04 . 

•05 . 

•07 . 

•07  W . 

•09 . 

•  10 . 

•  11 . 

•  13 . 

•  14 . 

•  15 . 

•  16 . 

•36 . 

•298 . 

•  32 . 

•  32A . 

•  36 . 

•  37 . 

•45 . 

•66A . 

•66  3R . 

•  73A . 


2.50  1620 . 

3.50  1624 . 

150  1046 . 

6.50  2050 . 

10.00  5528  C6l . 

6.50  5545 . 

4.00  5550 . 

2.50  M36 . 

2.00  M39 . 

4.50  M42 . 

2.00  M43 . 

,  1.00  M44 . 

2.50  M46 . 

10.00  M47 . 

2.25  M51 . 

2.00  M54/6AX5W.. 

50.00  MM . 

10.00  M70 . 

15.00  M72 . 

6.00  M75 . 

5.00  M76 . 

8.50  M78 . 

.8.50  M84/C33  A 

5.00  M85C63/A.. 

35.00  MM . 

45.00  M87 . 

15.00  M91 . 

5.00  M92 . 

5.00  M93 . 

15.00  5703 . 

27.50  5704 . 

27.50  5718 . 

6.50  5719 . 

5.50  5721 . 

4.00  5725 '6AMW.. 

125  5726  6A15W.. 

150  5727.2D21W.. 
150  S740.FP-54... 

7.50  5744 . 

75.00  5749  68A6W. 

2.50  5750  68E6W.. 

15.00  5751  12AX7W 

3.00  576  3 . 

1.25  5777 . 

.  .75  578  3 . 

175  5784 . 

12.50  5787 . 

.  150  5794 . 

.  9.50  579* . 

.  1.00  MOO . 

.  1.50  HOI . 

.  1.75  H03 . 

.  8.50  M14A . 

.  7.50  M24 . 

.  100  M20 . 

.  6.50  H29 . 

.  1.25  M29WA . 

.  1.00  M37 . 

.  7.50  H39 . 

1.75  H40 . 

1.75  M41 . 

.  2.00  H45 . 

1.00  M51 . 

.50  M52 . 

65.00  M54 . 

7.50  M76 . 

.75  M79 . 

1.00  M81/6UWG8. 

150  MM . 

.65  M94 . 

100.00  MM . 

100.00  M99A . 

.  175  5902 . 

2.25  ;  5903 . 

.  .15  I  5915 . 


5932;6UWGA..  2.00 
5933  •07W  1.00 

59a /17H . 75.00 

59M  E36A _ 10.00 

5M3 . 75 

5964  . 85 

5965  . 90 

5M7 .  7.50 

5M* .  7.50 

5975  .  2.00 

5977  6X4A.  1.50 

5901  MSO _ 20.00 

5987  .  6.50 

5992 .  100 

6004  . 60 

6005  6A05W..  1.35 

6021 .  2.00 

6032 . 10.00 

6037  QX-243.. 20.00 

6045 .  1.35 

6M2 .  1.35 

6072  .  2.25 

6073  . 85 

6080 .  150 

6080WA .  4.50 

6087  5Y3WGT8  100 

6097  .  1.25 

6098  6AR6WA  4.00 

6099  .05 

6100  6C4WA  1.35 

6101  6J6WA...  1.00 

61M .  1.00 

6111  .  2.75 

6112  .  2.75 

6115  OX-351 ..  35.00 
6130  3C45  6.00 

6134  6AC7WA  2.05 

6135  .  1.50 

6136/6AU6WA.  1.50 
6137  6SX7WA  1.50 
61M .  3.90 

6151  .  150 

6152  .  4.50 

6177 . 50.00 

61M/6AG5WA.  2.00 
6109/12AU7WA  2.00 

6197 .  2.00 

6201/12AT7WA  2.50 
6202  6X4WA..  1.75 

6211 . 65 

6216 .  2.25 

6247 .  6.00 

6263  .  9.00 

6264  .  9.00 

6265  .  2.50 

6282/81-11...  50.00 

63M . 10.00 

6350 .  1.35 

6352  .  6.00 

6M6 .  5.00 

6390 . 165.00 

6438  .  4.75 

6463 .  1.25 

6482 .  9.50 

6317/OX-3M.  200.00 
M26  OA2WA.  2.50 
M27,082WA..  2.50 

6754 . 10.00 

6897 . 15.00 

•005 .  4.00 

•01  3A .  100 

•020 .  1.25 

•025  .  2.00 

9003 .  1.50 

9005 .  100 


Checked  Out  TEST  EQUIPMENT 
for  your  Laboratory  and  Radar 
needs. 


C>wft#r  . 

Facfc«r4  VTVM . 

Packard  VTVM . 

Sylvaitia  Oacillaacapa  . 

Sylvania  Synchrascopa  . . 

»4wlatt  Packard  Stpital 
Ganaratar 

Calikratar.  ..  . 

SIf  nal  Ganaratar  . 

Synchraacapa  . 

WC  X  Band  Frapuancy  Matar 
WE  Synchraacapa 
WE  Synchraacapa 
WE  X  ^nd  SIfnal  Ganaratar. 
WE  X  Band  SIfnal  Ganaratar. 

WE  X  Band  Pa  war  Matar  . 

Calikratar  .... 

X  Band  SIfnal  Ganaratar . 

Gaim  Matar  . .  . 

Calikratar  . 

Calikratar  . 

X  Band  SIfnal  Saurca . 

X  Band  SIfnal  Sa««rca . 

S  Band  Fraawancy  Matar . 

WE  MC  Oaclllatar . 

L  Band  Dalay  . 

Echa  Bai  S  Band  . 

EcNa  Bai  S  Band  . 

Fraf.  Calikratar  4M-10W  MCS. 


UPM  U 
UPM 
TS2t 

TSU 
TS34 
TSMA 
TSU 
TS3SA 
TS3( 

TSlt 
TS13 
TSiSA 
TSU 
TSU 
TS4S 
TS4SA 
TSa 
TS47 
TSSS 
TSCI 
TU2 
TSSS 

TS7S  . . . . 

TU9  Matar  Valtafa  Orap . 

TSIM  Oaclllaacapa  . 

TS1S2A  CaHkratar  . 

TSIM  Laad  X  Band . 

TSllS  Echa  Bai  . 

TS117GP  S  Band  Frafuancy  M^ar . . 

TS12S  S  Band  Pataar  Matar  . 

TS12S  Oaclllaacapa  . 

TSi4t  X  Band  SIfnal  Ganaratar 
TS147  WMa  Band  X-Band  SIfnal 

TSU7B  WIda  Ban^X-Band  SIfnal 

TS147D  WIda  Ban^X-Band  SIfnal 

Ganaratar  <Naw)  .  . 

TS14t  X-Band  Spactrum  Analyzar 

<Naw>  . 

TS14i  X-Band  Spactrum  Analyzar 

'  Uaad,  kut  Parfact) . 

TSISS  S  Band  SIfnal  Ganaratar . 

TSISSC  S  Band  SIfnal  Ganaratar . 

TS173  Frapuancy  Matar  . 

TSi74  Fraquancy  Matar . 

TS17S  Fraquancy  Matar  . 

TSIM  VHF  Oaclllatar  B  Pa  war  Matar 
TS1I3  Battary  Taatar 


AU  TUBES  ARB  NBW,  /NDIVIDUAUY  CARTONED,  EUUr  GUARANTBBD 

Mtesfera  engheefs 

ELK  GROVE,  CALIFORNIA 

SUPPLIERS  Of  TUBES  SINCE  1*32 


Orieft  tor  loot  tka» 
ttO  rciMol  U 
proeetooB 


Prirro  are  FOB 

oklppimg  point 


CONDENSERS 

TOUR  CHOICE 

$il95 


1 — 51  ohm.  Unusad.  Suitabla  for  AM, 
FMf  VHF-TV,  Communication  Systems,  ond 
some  Microwave  fraquancias.  RETMA  flanqas. 
Write; 

SACRAMENTO  RESEARCH  LABS. 

3421  SBth  Street,  Socromanto  20,  Colif. 


Power  Svpp/iei 

Ractifan  2t/  IM .  19$.M 

32  IM .  in.M 

Dummy  Laad  Janaa  S34H .  ISBM 

Radar  Pulaara  ta  teat  Mae natrana  49S.M 

Saranun  Pawar  Varlaua  Samlcanductar^ 

Suppllaa  Tranalatara,  Dladaa,  K 

Furat  Pawar  Suppllaa  Band  Wava  GuMm.  Mlac. 

Invartara  Micrawava  PtumMnf  etc. 

TNarmlatara  1C7332  etc. 

Salanlum  Ractiflara 

3,tM  VARIOUS  TYPES  OF  ELECTRONIC  TUBES 


CIRCLE  671  ON  READER  SERVICE  CARD 


•  RESISTORS  •  RESISTORS  •  RESISTORS  * 

We  rtoek  mnt  Amorin*  brands  tram  >/«  to  S  watti 
eaibealtton-eirban.  deMsIlad-RIni  and  wire 
wound.  AM  stylos  from  •.!  abns  to  U  mcaohms 
witb  tolaraneas  tram  0.86%  up  to 
•  SEND  FOR  ILLUSTRATED  CATALOG  u 

Ayzanniu  chamrers  st.  n.v.  r,  n.v. 

HMHWWUfhONE  (24  HOURS)  HOftli  4-8044 


Pfiond  WAIkar  5-6000 


T\N^UittTV  fUCTRdHKSa  INC 

582  BROADWAY 
NEW  YORX  12,  N.  Y. 
_ CoMui:  TEISERUP _ 

CIRCLE  670  ON  READER  SERVICE  CARD 
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CIRCLE  672  ON  READER  SERVICE  CARD 


CIRCLE  674  ON  READER  SERVICE  CARD 
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SEARCHLIGHT  SECTION 


6247 .  4.25 

6247WA .  rSO 

6316 . 110.00 

6326 . 250.00 

6339  .  22.00 

6344 . 600.00 

6356  .  20.00 

6376  .  22.50 

6390 . 165.00 

6414 .  5.00 

6544 . 725.00 

6551 . 550.00 

6573 . 425.00 

6587  .  20.00 

6695 . 600.00 

6754  .  20.00 

6832 .  15.00 

6835  OK464.  600.00 

6845 . 165.00 

6896 . 900.00 

6940 . 110.00 


OA2WA......  1.75 

OA5 .  5.00 

OB2WA .  1.75 

1838 .  15.00 

1844 .  12.00 

1856 .  20.00 

1859 .  12.50 

1Q22  .  25.00 

1Q23 .  30.00 

1Q26A  85.00 

2ACI5  3.00 

2BP1  5.00 

2823  28.00 

2J51 .  75.00 

2J51A . 175.00 

2J66  .  400.00 

2J67  .  400.00 

2K22  . .  20.00 

2K25  .  .  15.00 

2K28  35.00 

2K33A  175.00 

ALL  mdse,  guaranteed.  24-hour  telephones  take  your  orders  any  time  for  prompt  servicing.  Material  subject  to  prior  sale. 

136  Liberty  Street 
New  York  6.  N.  Y. 
COrtlondt  7-4245 


EC  .  .  .  Send  for 
New  1960 
ftube  Catalog 


CIRCLE  675  ON  READER  SERVICE  CARD 


The  Battery  That's  Used  in  Guided  Missiles 
Now  Released  as  Government  Surplus 
For  Photography,  Aircraft,  Modols,  Searchlights. 

Radios,  etc.  St. 95  eo.  PoBipoid 

SiiiTi  ttMl-pIste  ai- 

kaline  HtorsKe  Irntteries  df^signed  hir 
'  ’NIKK*’  MUsll<»  and  niiw  surplus 
/  due  to  desiKn  chanRe.  A  lifetime 
lottery  with  no  known  limit  of 
Y  service  (over  5000  recharaes  on  test 

without  loM  of  empafity).  (Hher 
feature.s:  Virtually  indestructible. 


COMPASS  ELECTRONICS  SUPPLY 


A  Division  of  Composs  Communications  Corp. 


IhT  ,\f  a  heavy  shock  and  vibration.  Flat 

V  '  '  f\  voltaae  cune  durlna  dlncharge  re- 
B  //  1  tains  charge  year  or  more,  high  dis- 

H/'y  icJ  <^tiarge  rate  up  to  .50  amps,  for  thi.s 
li  /  no  corrosive  fumes  to  harm 

I  /V4  clothing  or  eiiuipmmt.  spill -proof 

L  ^H|  crmstniction.  discharge  in  any  post- 
L  tlon,  indefinite  storage  without  de- 

terloration,  operates  in  temp(‘ratures 
-60»  F  to  +200*  F.  Each  cell  Is 
approx.  6  ampere  hour  caiMC^ty. 
Nominal  voltage  per  cell  Is  1.2  volts.  lA  6  V.  bat- 
ler>’  reyulres  :>  cells.)  t’rtl  slBe  H.  x  2"  W.  x 
T.  Wt.  6  ox.  ea.  Tses  Potassium-Hydroxide 
(50%)  electroI>ie,  Negligible  loss  during  lifetime 
seivice.  .Add  only  distilled  water  once  a  year. 

Used  Test  Cells .  $I.9S  ea.  Postoald 

Brand  New  Cells .  2.95  ea.  ** 

24  V  Battery  (20  cells)  in  metal  case — used  $40.00 
new  $60.00 

Plastic  battery  cases  may  have  slight  cracks -repatre<l 
easily  or  add  2.V  to  price  to  Insure  uncracked  case. 
.1//  rellg  nunranteed  or  money  refunded  (le$$  pogtope). 

ESSE  RADIO  CO.,  Dept  HI,  42  W.  South  St., 
_ Indianapolis  25,  Ind. _ 

CIRCLE  679  ON  READER  SERVICE  CARD 


Your  Inquiries  to  Advertisers 
Will  Have  Special  lvalue  .  .  . 

for  y<Hi  -the  advertiser-  and  the  publisher,  if 
you  mention  this  publication.  Advertisers  value 
highly  this  evidence  of  the  publication  you  read. 
Satlsfieil  advertisers  enable  the  publishers  to  se¬ 
cure  more  aflveitiH<>rs  and  -more  advertisers 
mean  more  information  on  more  product.s  or  bet¬ 
ter  .service- more  value— to  YOU. 


Pricus  oro  not  fob  our  worohouse  New  York,  N.  Y.  or  Dayton,  O.,  export  packing  included 


75  Varick  Street  N.  Y.  13,  N.  Y.  Cable  COMPRADIO,  N.Y.  Canal  6-7455 

From  the  Coliseum  tike  7th  Avenue  I.R.T.  subway  downtown  to  Canal  Street  station.  Whon  you  come 
out  you’re  toiichinf  our  building.  14th  Floor.  If  you're  driving — we're  right  at  the  Holland  tunnel, 
parking  lots  nearby. 


CIRCLE  676  ON  READER  SERVICE  CARD 


I.R.E.  SPECIAL 

)  FOR  THE  1 
t  PRICE  OF  J 


DO 

»-  i>* 

YOU 
^2^  BUY 
COMPONENTS? 


38  to  4000  MC,  30  MC  if  strip  with  ac¬ 
curately  calibrated  tuning  units. 

With  4  tuning  units  38  to  2200  MC.  $259.30 
With  5  tuning  units  38  to  4000  MC.  $389.50 

Write  for  prices  on  tuning  units  only. 

Two  3"  golvonometers,  test  leads,  multiplier 
switch  in  hinged  carrying  case.  Brand  new 

G.E.  servo  testmeter . $9.95 

X-band  power  level  test  set  TS-36/AP. 
Brand  new  in  original  packing,  with  ac¬ 
cessories,  measures— 10  to  -30  dbm,  8700- 
9500  me.  ACQ.  Cost  $477.00  only.. $14.95 

R  W  ELECTRONICS 

2430  S.  MICHIGAN  AVENUE,  DEPT.  EL 
Chicago  14,  Illinois  Phona:  CAIumat  5-12t1 


1  Frequency  Meter 
1  Elapsed  Time  Meter 
1  ISOv  AC  Voltmeter 


I960  NEW 

Sand  for  your  PRSi  20  poga  catalog  of 
Quality 

Compenants  .  .  . 

.  .  .  Immadiota  "olf-tha-thelf"  dalivary 
.  .  .  Avoilobla  in  production  quontitias 
.  a  .  Pricad  right 

Itams  ora  fully  dascribad  and  pictwrad.  You 
saa  who#  you  buy  .  .  .  o#id  wa  stock  what 
you  Mae! 

Spacioliting  in  Industrial  Eloctronics 
Sinca  1944 
RADIO  COMPANY 
17  Hudson  St.  N.  Y.  13,  N.Y. 
WAIkar  5-2344 


FcRet'  8- B  wiitfield 


RELAYS  —  RELAYS  —  RELAYS 


We  hare  practically  all  types  in  large 
quantities,  ready  to  deliver — no  waitinq. 


INCLUDE 
POSTAGE 
64C  Dey  St. 
New  York  7, 
N.  Y. 


DERF 


CIRCLE  678  DN  READER  SERVICE  CARD 


CIRCLE  677  DN  READER  SERVICE  CARD 


CIRCLE  680  ON  READER  SERVICE  CARD 
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1  2K39 . 

..125.00 

5C22 . 

. ..  16.75 

V82 . 

..4500.00  1 

KU62a... 

...  20.00 

5721..-,,.... 

.130.00 

2K41 . 

. .  90.00 

5326 . 

...260.00 

VA87C... 

.  7500.00 

WL672.  . . 

...  22.50 

5777 . . 

.  195.00 

2K42 . 

..100.00 

6AJ5 _ 

...  2.50 

$8X92 

250.00 

7218. . . . 

. . .  6.00 

5778 . 

.195.00 

2K43 . 

.100.00 

6AN5.  . . 

. . .  2.25 

VA201.  .  . 

. .  .150.00 

726A _ 

...  15.00 

5783WA _ 

.  5.00 

2K44 

100.00 

6AN5WA 

6.00 

VT227A. 

6.00 

7268. . . . 

...  15.00 

5787WA.... 

5.00 

2K4S 

35.00 

6BL6 . 

35.00 

QK259... 

.  .  -  70.00 

726C  . . . 

20.00 

5817 . 

100.00 

2K48 

52.50 

6BM6.... 

50.00 

OK278 

250.00 

81800 

135.00 

5836 . 

.  65.00 

2K50 

110.00 

6BM6A.  . 

62.50 

QK288 

250.00 

BLS03 

135.00 

5837 . 

.  65.00 

2X1000A 

75.00 

6021 .... 

.  200.00 

QK289 

225.00 

B32A 

5.00 

5841 . 

3.00 

3B24WA 

4.00 

7C23  . . . 

.  100.00 

0X290 

225.00 

XI303  .  . 

55.00 

5876 . 

8.00 

3C22 

25.00 

80515 

6.00 

0X291 

.  225.00 

X1309 

500.00 

5893 . 

.  12.50 

7.50 

X-13 

125.00 

QK293 

400.00 

169S  .  . 

.  850.00 

5939A . 

30.00 

3KP1 

10.00 

SMX32... 

2100.00 

X302 

90.00 

5527 

75.00 

5981/5650. 

75.00 

3K21 

175.00 

SAL39 

1250.00 

0X381 

110.00 

5556 . 

12.00 

6021 . 

3.00  ' 

4831 

25.00 

$AL39A 

2000.00 

0X386  . 

.  .  100.00 

5593 . 

175.00 

6111A . 

4.00  1 

40P7 

90.00 

V51XB 

75.00 

0X404 

70.00 

5607 . 

1000.00 

6115 . 

69.50  j 

4D32 

25.00 

FP54 

125.00 

4168  . . . 

40.00 

5675  , . 

6.00 

6116 . 

115.00  1 

4J63 

200.00 

SRU55A.. 

.  200.00 

0X422  . 

.  .  265.00 

5697 . 

3.50 

6152 . 

5.50 

4X150A 

15.00 

V58  ... 

395.00 

OX436A. 

..110.00 

5702 WA.. 

...  3.50 

6229 . 

300.00 

4X1S0C... 

.  .  .  35.00 

SAS608.  . 

..1100.00 

X523F 

295.00 

5703WA.. 

...  3.50 

6230 . 

400.00 

58DP7 _ 

. ..  85.00 

V63 . 

...675.00 

XU61S.. . 

10.00 

5704 . 

. . .  2.00 

6236 . 

.  165.00 

i 
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•  AC  Klectronirs  IMv .  59 

•  AMP  Inrorponited .  158 

•  Armr  KIrrtrIr  Corp .  154 

•  Aroustira  AKHOoiatrit,  Inr .  291 

•  Arton  Ijiboratorlen,  Inr .  268 

Arronautiral  I'ommnnlratlonH  Kquip- 

nrirnt,  ln<- .  120 

Arrovox  Ci>rp. 

IHiitrlbutnr  IHvIhIod  .  202 

Hi-Q  DIvUlon  .  203 

•  AinNlir  Corpiiration .  318 

Air  KxprrHH  .  58 

•  Alr-Maiinr  Mntom,  Inr .  250 

•  AIrpax  Produrtn  Co,  . . . . .  184 

Alirn-Bradiry  Co. .  54 

•  Allird  Chrmlral  Corp.,  Bakrr  it 

AdamHon  ProdurtH,  (irnrral 
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•  .Allird  Control  Company,  Inr .  1.33 
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•  Alpha  AVIrr  Corp .  226 

•  Amrriran  Klr<-tronlrH  Inr., 

PrrriHlon  Powrr  IHvliiInn .  104 


•  .Amrriian  Hnprr-Trmprraturr  WIrrtt, 

Inr .  280 

•  Amprrrx  KIrrtronIr  Corp .  148 

•  Amphrnol-BorK  EIrrtronIrH  Corp. 

Cahir  ft  WIrr  IMv .  2»6 

Connrrtor  IMv .  248 

Amirrw  Antrnna  Corp .  72 
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AHtron  Corp .  247 

•  -Automatlr  Mrtal  Pnafarta  Corp .  208 
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•  BouriiH  Inr. 

Trimpot  IMv .  83 

RrlHtol  Company,  Thr .  288 
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•  Bumrll  ft  Co.,  Inr .  27 

•  Riirroiiahs  Cor|t.. 

Klrrtronlrv  Tuhr  IMv . 206.  207 

•  RiiNHmann  Mfa.  Co.,  IMv,  of  MrOraw 

KillMOn  Co .  1.50 


Cominft  OlaMH  Works .  34 

•  Cosmir  Condrnsrr  Co. .  317 

•  Coto-Coil  Co.,  Inr .  304 

•  Conrh  Ordnanrr,  Inr . 237 

•  Cralft  HyHtrms,  Inr . 315 

Cuhir  Corp .  75 


•  I>alr  ProdurtH,  Inr . 189,  190 

llaytona  Brarh  Chamitrr  of  Commrrrr  306 

Orlta  Urslan,  Inr . 231 

•  llrMlKorrs  for  Industry  Inr .  260 

IMIrrtrlx  Corp .  299 
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Durant  Mfft.  Co .  302 

•  Dymrr,  A  Division  of  lIrwIrtt-Parkard 

Co .  121 


Kastrm  Air  Drvirrs,  Inr .  181 

•  Kastrrn  Industrlrs,  Inr .  222 

•  Eltrl-MrCulloufth,  Inr .  16 

KIrrtra  Mfft.  Co .  10 

KIrrtro  Instrammts,  Inr .  8 

•  RIrrtro  Motive  Mfft.  Co..  Inr .  151 

Rlertro-Trr  C€»rp . 220 

''  Rlertronlr  Rnftlneerloft  Co.  of  Cali¬ 
fornia  Rnftineerril  laortranh's  Co., 

Huh .  293 

•  RIrrtronIr  Instrument  Co..  Inr. 

(RICO)  . 309 

•  Rlertronlr  Measurements  Co.,  Inr .  197 

Rlertronlr  Researrh  .Assorlates,  Inr. . .  185 
Rlertronlr  Tuhr  Corp . 233 

Rsron  Inr .  224 

Rssex  RIertronIrs,  Division  of 

Nytronirs.  Inr .  274 

RstrrIInr-.Anftiis  Company,  Inr .  311 


•  rXR,  IN’C .  143 

•  Kairrhild  Semlrondiirtor  Corp . 135,  205 

Ransteel  Metallurftlral  Corp . 122,  123 

•  Frnwal  RIertronIrs.  Inr .  287 

•  Feirantl  Rlrrtrlr.  Inr . 238,  239 

•  Freed  Transformer  Corp .  338 


CBS  RIertronIrs  . 25,  115 


•  Camhiidfte  Thermlonlr 

Corp . 87,  88,  89,  90 

•  Cannon  Rlrrtrlr  Co .  65 

•  Criro-Constantine  Rnftineerinft 

Rahoratorles  .  336 

Century  RIertronIrs  ft  Instruments, 

Inr .  61 

Chart-Pak.  Inr .  303 

•  Chester  Cable  Corp .  199 

•  CInrh  Mfft.  Co .  179 

Cinema  Rnftineerinft  .  315 

•  Clevlte  Transistor  IMv.  of  Clevlte 

Corp . 155.  156 

•  Cohn  Corp.,  SIftmund  .  263 

•  Coll  Wlndlnft  Rqulpmrnt  Co .  301 

•  Collins  Radio  Co .  80 

Coinmbus  RIertronIrs  Corp .  200 

Community  Rnftineerinft  Corp .  227 

•  Computer  Instraments  Corp .  136 

Computer  Measurements  Co .  132 

Connertor  Seals  Corp . 317 

Connertirut  Hard  Rubber  Co .  29.5 

Consolidated  RIertrodyamIrs  Corp. .  234,  235 

•  Constantine  Rnftineerinft 

I.aboratorles  .  336 

•  Continental  Connertors,  IMv,  of 

DeJur-.Amsro  Cf>rp .  124 

•  Cmrs  Porrriain  Co. .  93 

•  Comrll-Dubllrr  Rirctric  Corp .  147 


tiardner-Denver  Co . 153 

•  tienrral  Ceramlrs  Corp.,  DIv,  of 

Indlana-fieneral  Corp .  129 

tieneral  Commiinlratlons  Company ...  .  228 

•  tieneral  RIertrIr  Co. 

.Apparatus  IMv .  71 

•  tieneral  FIndInfts  ft'  Supply  Corp .  .305 

•  tieneral  llermetlr  Sealinft  Corp .  '299 

•  tieneral  Instrument  Co. 

Dlstiihntor  DIv .  '208 

Semlromlnrtor  DIv .  209 

tieneral  Piibllr  I'tllltles  Corp .  218 

tieneral  Time  Corp .  249 

tirrtsrh  Prodnrts,  Inr .  286 

tilannlnl  Controls  Corp . 43.  44,  45.  46 

tilass-TIte  Industrlrs,  Inr .  194 

ti<MMi-.AII  Rlrrtrlr  Mfft.  Co .  73 

•  tiorham  RIertronIrs  Mfft.  Co .  9 


•  Sss  odvertisamsot  in  ths  Juns,  1939  Mid-AAonth 
ELECTRONICS  BUYERS  GUIDE  for  compists  lino 
of  orodvcti  or  torvicos. 


You're 

Invited 

to  see 

the  following 
TRANSISTOR 
manufacturing 
equipment: 
thermocompression 
bonders  .  .  . 
wafer  bonders  .  .  . 
crystal  scribers  .  .  . 
precision  micro¬ 
positioners— micrometer 
and  chessman  types. 

Plan  to  see 
this  demonstretion 
in  Philadelphia, 
during  the  week 
of  the  IRE  show  .  .  . 
March  21  to  24. 

And  if  you  can't  make  it 
K  &  S  will  be  pleased 
to  arrange 
a  demonstration 
at  your  convenience. 

Kulicke  and  Soffa 

PHILADELPHIA  23,  PENNSYLVANIA 


KULICKE  and  SOFFA  j 

1234  Callowbill  Strsst  I 

Philodslphra  23,  Pa.  WAbiut  9-4MI  I 

[—[  I  plan  to  >•#  ths  K  A  S  | 

^  dsmonitration  in  Philodslphia.  | 

n  PIsoM  Mnd  mors  dstoiU.  | 

Notns  I 

TiMs _  { 

Comnanv  | 

Addrsvs _  . 
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Gra)’  InHtriimrnt  Co.  . . 

Grrmar  Mfic.  Co . 

•  Giicl<‘bnMl  RroH.  8llk  Co. 


Ilalrx,  Inr . 

•  Harflwirk-HIndIr,  Inr . 

•  Hart  Mfr.  Co . 

lirrmrtir  Seal  TranHformer  Co . 

•  llrwlrtt  Parkuril  Cn . 

Hrxnrnn  Klrrtrir  I'o . 

•  liryman  Mf*r.  Co . 

Holt  InMtnimrnt  1.aboratortpft . 

HoHkinH  MfK.  Co . 

•  Hoyt  KIrrtriral  InstriimrntH.  Riirton- 

KoKrm  Co.,  I>lv . 

•  lIuilNon  Tool  &  I>lr  Compniiy.  Inr..  .. 

•  IliiKKlnH  I.aborntnrip*.  Inr . 

•  Hmchex  .\lrrraft  Co . 74,  142,  14 

•  Hunt  Company,  Phillip  A. . 


Imtra  Carp .  71 

IndUHtrial  InHtnimriitH  Automation 

Corp .  A4 

IndiiHtiial  PIUMtlrH  Suppl.v  Co .  3in 

•  IndUHtrial  Winding  Marhinrry  Co .  29.5 

•  Instnimrnt  Drvrlopmrnt  I.aboratoripH. 

Inr .  298 

•  IntrrrIrrtronIrM  Corp .  227 

•  Intrrnatlonal  Rrrtiflrr  Corp .  10.5 

•  Intrrnatlonal  RralHtanrr  Co . 3rd  Covrr 

•  Intrrnatlonal  Trirphonr  and 

TrIrKraph  Corp .  219 


^T'VINYLITE 

Acid'RMistant 

Stamps. 


characters  are 
locked  jnto  ||^ 
wooden  pe^^fei 
...can't  come  off! 


•  drnnInKH  Radio  Mfa.  Corp .  240 

•  Jrrntid  EIrrtronIrH  Corp .  19 

•  Jrttron  Prmlnrtn,  Inr . 300 

JohiiHon  Company,  E.  F .  21 

•  JonrH  Howard,  B„  I>iy.  CInrh  Mfa.  Co.  812 


lYlade  only  by  Krengel  Mfg. 
Co.,  Inc.,  Perma-Grip  Peg  Stamps 
with  Deep-Kut  dies 
give  you  clear,  clean, 
sharp  markings  every  time. 

Each  set  of  peg  stamps 
contains  all  the  letters  in 
the  alphabet  plus  all  the 
i  numbers  0  to  9. 


Unifonii  magnetic  fields 

Produced  in  Gelco 

Precision 

Deflection 

Yokes 

Minimize 


•  Kay  EIrrtrIr  Co . 

•  Krarfott,  Div.  Grnrral  Prrrlalon  Inr. 

•  Krlthlry  InHtrumrntH.  Inr . 

•  KrHtrr  Soldrr  Co . 

KInKHlry  Marhinr  Co . 

KInnry  Varuum  I>lv.,  Thr  Nrw  York 

.\lr  Brakr  Co . 

•  Kip  EIrrtronIrH . 

Kirin  t!  SonH,  MathIa* . 

•  Krrnxrl  Mfo.  Co . 

Kuhnkr,  H . 

Knllrkr-SolTa  . 


1/16  ABC123 

3/32  ABC123 
1/8  ABC123 
5/32  ABC123 

3/16  ABC12 


•  Ijiboratory  for  EIrrtronIrH.  Inr . 

•  Ijtmbda  Elri-tronIrH  Corp . 

laimpkrn  I.jiboratoiirH,  Inr . 

•  I.app  InHulator  Co.,  Inr . 

•  I..rarh  A'  Garnrr . 

•  I.rprl  Hloh  Frr<|urnry  I.aboratorlrH, 


Exclusive  Cilco  core  materials  make  it 
possible  to  achieve  faster  recovery  times, 
minimum  hysteresis,  high  linearities  and 
maximum  sensitivities. 

Contact  Ceica  Engineering  Department  for 
a  fast  solution  to  all  your  yoke  problems. 

Ceica  produces  a  complete  line  of  stand¬ 
ard  or  special  commercial  and  military 
precision  deflection  yokes. 


Unde  C'ompiiny  . 

#  UttelfoMe  . 

Iritton  IndnxtrieM 

Kleetronic  Tube  IHv . 

I,.orkheed  .%in*nift  C'o . 

•  Triimatron  ElertronIcM,  Inc. 


Complete  set  « 
of  alphabet  and  ) 
figures  in  any  of 
the  6  sizes  shown. 


•  MB  Mf*.  Co . 

Marllonald  Inr.,  Samurl  K.. 

Maicnrtlr  Control.  Co . 

Mallory  ami  Co.,  Inr,,  P,  R. 


Mail  Pliat;  MAHWAH,  N.  J.  DAiis  7-1123 

•  PMific  Division  •  Cucamonfa,  Calif.  •  YUkon  2-26U 

•  Cantral  Division,  Lanasboro,  Pa.  •  ULyssas  3-3500 

•  Southern  Division,  Miami,  Fla;  •  Wilson  5-2164 


e  S«e  advertisement  in  the  June,  1959  Mid-Month 
ELECTRONICS  BUYERS  GUIDE  for  complete  line 
of  products  or  services. 
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336  CIRQE  336  ON  READER  SERVICE  CARD 


i 


STEPPING  SWITCHES  i 


ROTARY  SWITCHES 


CAM  SWITCHES 


•  MarronI  InotniinratM  . 71 

Martin  Co . 6. 

MaHna  I.Aboratorirs,  Inr.  (Cohn) .... 

•  MrCoy  KIrrtronIra  Co . 

•  Mrl.ran  Kncinrrrintt  Laboratorim . . 

•  Mrrrk  ft  Co..  Inr . 

•  MKiraW'HIII  Book  Co . 

Mrlpar,  Inr . 

•  Mrtala  ft  ControlH  Corp.,  IMvIolon  of 

TrxaH  InNtminrntn  Inrorporatrd  . , 

•  Mlro  Inutrumrat  Co. . 

Mirrowavr  Aiwiorlatr*,  Inr . 

MIlIrn  Mfp.  Co..  Inr.,  Jamm . 

MInnrapoIlK-HonrywrII  Rmnlatur  Co. 

HoMton  IMv . 

MonMWitn  Chrmlral  Co.  . 

Motorola,  Inr . 

•  Mallard  I.td . 

•  Mjrralrx  Corp.  of  Amrrtm . 


tantalum 

foil 

electrolytic 

capacitors 


for 

Precision  Electrical 
Resistance,  Instruments 


for  automation, 
telomotoring, 
remote  control 


Narda  MIrmwarr  Corporation ........  110 

National  Trl-Tronlrn  Corporation . SOO 

Nmnn-Clarkr  Inr .  lU 

•  Nrw  Hrrnir<i  Knirravinc  Marhinr  Corp.  307 

•  North  Atlantir  Indaidrlra,  Inr . 373 

O  Northrm  Radio  Co.,  Inr. .  308 


•  Rugged 

•  Dependable 

•  Hermetically 
sealed 

if  desired 


HIGH 

RELIABILITY 


e  Oak  Mfp.  Co . 

Ohmltr  Mfp.  Co . 

O’Nrll-lrwIn  Co . 

OMbornr  Rlrrtronlr  Hair*  Corp . 

Oxalld,  OIt.  of  Ornrral  Analinra  ft 
Film  Corp . 


Solid  metal  hermetic 
seal  on  negative  end 
of  polar  units  reduces 
choiKes  of  electrolyte  leakage  by  50%. 


•  Panoramlr  Radio  Prodiirta,  Inr . 

e  PrnnHylvanIa  Drpt,  of  Commrrrr . 

PhlllpM  (ilorllamprnfabiirkrn,  N.  V..  , 

O  Polarad  Rlrrlronlra  Corp . 137 

Polytrrhnir  Rraran-h  ft  Orvriopmmt 

Co..  Inr . 

O  Ponrr  Moarrra,  Inr . 

e  Prrmlrr  Mrtal  Prodnrta  Co . 


Only  one  external  butt 
weld  on  polor  units 
minimizes  possibility  of 
lead  wire  breakage.  (No  weld  on  the 
negative  end.)  Leads  on  copocitors 
of  VW"  0.0.  and  lorger  withstand 
3  lb.  stress  in  any  direction  for 
30  min.  Welds  withstand  at  least 
four  "round  trip"  bends. 


for  all  electronic 
equipment 


•  Meets  or  exceeds 
government 
specs. 

•  Printed  ^ 

circuit  and 
special 
designs 


•  Radiation.  Inr .  108 

•  Radio  Corporation  of  .\mrrlra. . .  4th  Covrr 

•  Radio  F'rrsinrnry  Ijiboratorira,  Inr. . . .  3.14 

•  KaWHon  Firrtriral  Inatramml  Co. . 313 

e  Raytheon  Company ....  Iniddr  Front  Covrr 

33.  78.  100.  101,  314.  31.1 
Rreyrn-lloffman  .  303 

•  Relay  Naira.  Inr .  84 

•  Rralatanrr  Proslurta  Co .  380 

e  Rhrrm  Nrmlrondurtor  Corp . 100,  III 

Rondo  of  .kmrrlra  Inr .  304 

Kotron  Mf8.  Co .  371 

Rye  Sound  Corp .  317 


Intornal  Foatsiroo.  All  electrical  connections 
welded,  for  low  resistance,  low  power  factors. 
Capacitor  section  fits  snugly  into  metol  cose, 
resulting  in  good  vibration  resistance.  Plugged 
end  of  cose  is  double-sealed  with  compressed 
bushing  ond  tough  resin. 


•  Quick 
deliveries 

•  Long  life 

•  All  sizes 


also  supplies  o  full  line  of  aluminum 
foil  miniature  and  sub-miniature  electrolytic 
capacitors.  Write  for  bulletins  41856  and  81558. 
International  Electronic  Industries,  Inc.,  Box  9036-F, 
Nashville,  Tennessee. 


•  Nanhorn  Co . 11 

NaoKamo  F^lrrtiir  Co . 

•  Nrairrtro  Corp . 

•  Nrnaltlyr  Rrararrh  Inatrumrnt  Corp. 

Nrirntifir-Atlanta,  Inr . 

Nrrvo-Trk  Pmdorta  Co . 

•  Nhalirroaa  Mfc.  Co . 

•  NIrrra  Rlrrtronlr  Corp. . 


for  counting  and  control 

•  Decade 

•  Control 
switch 

•  Decimal  to  binary  converter 


PALISADES  PARK, 
NEW  JERSEY 


an  COMPANY 

uyhere  reliability  replaeet  prcbahility 

CIRCLE  59  ON  READER  SERVia  CARD 


•  Sae  advertisement  in  the  June,  1959  Mid-Month 
EIECTXONICS  BUYERS  GUIDE  for  complete  line 
of  products  or  services. 
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-  HiS 


Give  your  products  | 

MORE  RELIABILITY  and! 
BETTER  PERFORMANCE  w;>h| 


S04  EQUIPMENT 

S5 

(Used  or  Surplus  New) 
2Rt  For  Sale  . 


•  Hiirnia  InHtriiineiitH,  Inc . 

Sony  Corporatlnn  . 

•  SnrcnHcn  t  Co . 

•  Spccifir  Pmdncts  . 

Sperry  Electronic  Tube  I>ly|!<lon, 

S|tcrry  Kantl  Corporation  . 

Sperry  Microwave  ElectronlcH  Co.. 

I>lv.  of  Sperry  Kund  Corp . 9‘J, 

SpruKur  Electric  Co . 

Slackptile  Carbon  Co . 

Standartl  Electric  Time  Co . 

Staiiilard  PreHHed  Steel,  International 

Electronic  IndiiatrleH,  Inc . 

•  Stodflard  Aircraft  Radio  Co..  Inc . 

Strand  laiboratnrleH,  Inc . 

Strombenc-Carlson  . 

Superior  Cable  Corp . 

•  Sylvania  Electric  PnalnctH, 

Inc . fl7.  «*.  n».  70,  1?JI.  1««.  1»7, 


1.71  WANTED 

*70  ^  . 

Equipment 


In  stock  for  immediate  delivery 


ADVERTISERS  INDEX 


TOROIDAL  INDUaORS 


AMACCO  . 

Barry  Electronics  Corporation . 

Benhard  Associates  . 

Blan  . 

Careers,  Inc . 

C  &  H  Sales  Company . 

Compass  Electronics  Supply . 

Cottons  &  Company,  Inc.  A . 

Curtiss-Wright  Corp.  Electronics  Div.... 

Derf  Radio  . 

Dictaphone  Corp . 

Electric  Trading  Co . 

Engineering  Associates  . 

Esse  Radio  Company  . 

Fay-Bill  Distributing  Company,  Inc . 

Fidelity  Personnel  . 

General  Electric  Company . 

Grumman  Aircraft  Engineering  Corpora¬ 
tion  . 

Hermes  Electronics  Company . 

Hershel  Radio  Company . 

Honeywell  Aeronautical  Div . 

Houde  Supply  Company . 

International  Business  Machines  Corp.... 

Legri  S.  Company . 

Lewis-Placements . 

Liberty  Electronics,  Inc . 

Machett  Laboratories  Inc . 

Mallory  A  Company,  Inc.  P.  R . 

Man-Sew  Corporation  . 

Mogul  Co.  A . 

Monmouth  Radio  Labs . 

Page  Electronics . 

Palumbo  Brothers,  Inc . 

Radio  Research  Instrument  Co . 

Raytheon  Company.  Commercial  Appara¬ 
tus  &  Systems  Div . 

R.  W.  Electronics . 

Reliable  Electric  Motor  Repair  Co.,  Inc.. 

Republic  Aviation  . 

Sacramento  Research  Labs . 

Standard  Coil  Products  Co.,  Inc . 

Stromberp-Carlson  Div.  of  General 

Dynamics  . 

Sylvania  Electric  Co.  sub.  of  General 

Telephone  A  Electronics . 322 

TAB  . 

Telectrad  . 

Telephone  Engineering  Co . 

Transitron  Electronics  Corp . 

Universal  Relay  Corp . ,... 

Western  Engineers  . 


•  MU  Crude  4  — Metal  Cote 

•  MU  Grade  5  —  Melded 

•  Uncased  Units 

•  Hifhesl  Q 

•  Highest  self  resonant  frog. 

•  lew  temperature  coefficient 

Id  No  hum  pickup-astatic  construction 
d  Can  be  supplied  with  center  taps 


TiiiiriiH  f'orponitliin  . 

Teoh  I.uborati>rirH,  Inr . 

d  Tryhiitrul  .\pp:imtii»  KnIlderN . 

d  Tei-hindogy  Instrument  Corp . 

Tektronix.  Ine . td, 

d  Texas  Instruments  lnenr|M>riited 

Instriimentniion  Div . 

Thermal  Contmls,  Ine . 

Thom  psnn-  Rii  mn-Wmild  ridge,  Ine . 

Time  Elee'tmnie  .'tales . 

d  Transitron  Rleetrnnle  f'nrp. .  .3.7,  .76,  37, 

Transltnbe,  Ine . 

d  Trio  l.abonitorles.  Ine . 

d  Tnng-Hol  Eleetrle.  Ine . 


rmOUlNCY  RANCCi  500CP  TO  i5irc 


TItek  Corp . 

I'nlted  Klioe  Maelilner.v  Corp . 

I  lilted  States  Testing  Co.,  Ine.,.. 

I  nlversal  Relays  . 

I'tlea  Drop  Forge  4  TimiI  Division, 
Kelsey-Hayes  Company . 


FRfOUfNCr  tANOt:  lOKC  TO  50XC 


ntOUiNCr  RANGE:  30KC  TO  300KC 


d  Valpey  Cr.vstal  Corp . 

d  7'arian  .\sso«'lntes  . 

Veeiler-RiMit  . 

7'lrginia  Elei’trie  4  Power  Co. 
d  7’ltrnmon,  Ine . 


HIGH  FREQUENCY 
TOROIDAL  INDUCTORS 

FREQUENCY  RANGE  i  RORC  TO  lOMC 


•  Strippit  Co . 

•  WrIImiii  I  nr.  . 

Waltham  FrerUinn  liiMtrumeiit  Co.... 

Wa>ni*-CtiN»nfr  Corp . 

Wr<*kr»*M*r  <’o .  . 

•  WrlnfM'hrl  KnirlnrrrliiK  . 

•  Wentoii  InNtniniimtM  IHv;  of  Da.VMtrom. 

Inr . 


CLASSIFIED  ADVERTISING 


G  Soe  odv«ftis«mont  in  th*  Jun«,  1959  Mid*Month 
ELECTRONICS  BUYERS  GUIDE  for  complete  line 
of  products  or  services. 


F.  J.  Eberlc,  Business  Mgr. 


EMPLOYMENT  OPPORTUNITIES. 320-329 


This  index  it  aublithtd  as  a  service.  Every  care  it  taken 
tc  make  it  accurate,  but  ELECTRONICS  aeeumet  nc 
retaontiWIllict  Iw  errurt  w  amietiunt. 


BUSINESS  OPPORTUNITIES 


Poitinl  listing  only — send  for  complete  cololog 


^CIRCLE  338  ON  READER  SERVKE  CARD 


MARCH  11,  1960  •  ELECTRONICS 


1722  Weirfield  St.,  Brooklyn  (Ridgewood)  27,  N.  Y. 


Type 

Max  O 

Ti-ll 

- 05 - 

TI-I2 

255 

TI-IA 

250 

Tl-I 

210 

TI-4 

195 

Tl-S 

130 

TI-16 

72 

r-  - g 

■BB  Ruggedized, 

MIL  STANDARD 
AUDIO  TRANSFORMERS 

C««  He 

Ldvdl  dltmi 

Aer> 

MIL  StO. 

MU  Ty^ 

moA  1 

Rri.  10,000  C.T. 
%ef.  90.000 

SelH  A  C.T. 

IwBdrBtMfg 

*0000 

TT4tX1 4AJ001 

MGA  2 

Sri.  400  Se«H 

S«<.  4.  $.  14 

M«tcNtf»f 

40001 

W4m«AJM3 

MCA  2 

Sri.  400  telH 

Uc.  124,000  C.T. 

IfItMIl 

40002 

wmnoAjm 

MCA  4 

Ofi.  400  SrIM 

Wc.  400  ipM 

MoteSiAf 

40003 

TF4tX14AM1 

MCA  S 

fH.  7,400  T«e 
•  4.000 
u<.  400  Seiit 

40004 

Tf4BX13AJ001 

MCA  4 

Tri.  7.400  T«e 
•  4.000 

Ut.  4.  I.  14 

40004 

Tr4iX13AJ002 

MGA  7 

Tn.  14,000  C.T. 
Sgc.  400  SelH 

Oetpe* 

40004 

TF4SX1 3AJ002 

MCA  • 

Sri.  24,000  C.T. 
$0*.  400  Se(>* 

Output 

40007 

rT4tX1 2AJ004 

MCA  f 

Ori.  40,000  C.T. 
Sec.  400  Seta 

Outpet 

eoooe 

TT4tX12AJ00S 

50%  size  reduction,  plus  improved  characteristics, 
offered  by  new  Molded  Deposited  Carbon  Resistors. 


IRC’s  Molded  Deposited  Carbon  Resistors  are  now  50% 
smaller  in  size  and  weight,  and  improved  in  virtually 
every  respect.  The  resistance  element  is  a  new  extra  hard 
deposited  carbon  alloy  for  added  precision,  stability  and 
reliability.  The  resistance  element  is  protected  by  two 
moisture  resistant  undercoats,  both  new.  The  case  is  new, 
heavy-duty,  break-resistant.  Even  the  terminating  paint 
bonding  cap  to  carbon  film  is  a  new  highly-conductive 
type,  a  product  of  IRC  research. 

In  short,  IRC  miniaturized  Precision  Film  Resistors  run 
cooler,  withstand  sudden  overloads  with  little  permanent 
change,  and  exhibit  less  change  under  load  than  her¬ 
metically-sealed  resistors  costing  over  3  times  as  much. 


Mil 

Type 

IRC 

Type 

Length 

Nomtnol 

Diam. 

Nominol 

Min. 

Ohms 

Max. 

Ohmt 

Volts 

Continuous 

RN60 

MDA 

.406 

.130 

10 

5M 

300 

RN65 

MOB 

.594 

.203 

10 

5M 

350 

RN70 

MDC 

.719 

.261 

5 

25M 

500 

1  WAHACE  1 

MIL 

70*C 

IRC 

70*C 

IRC 

I25*C 

Vi 

Vi 

Vi 

V* 

Vi 

% 

Vi 

DERATING  CURVE 
FOR  MOLDED  RESISTORS 


I  I  r0°cl  I  125°c|  1_65°C  I  I 

20  40  60  60  100  120  140  160  180  200 

Ambient  Temperature  °C 


IRC  Molded  Deposited  Carbon  Resistors  are  produced 
in  3  standard  sizes:  MDA-l<t  watt,  MDB-J^  watt,  and 
MDC-1  watt,  and  in  resistances  from  10  ohms  to  25 
megohms.  Standard  tolerance  is  ±1%,  with  tolerances  of 
0.5%  and  2%  also  available.  Write  for  Bulletin  B9-6, 
International  Resistance  Co.,  Dept.  373,  401  N.  Broad 
St.,  Philadelphia  8,  Pa. 


Ijtading  supplier  to  manufaeturers  of  elertronie  equipment 


I 


NOW  COMMERCIALLY  AVAILABLE 


The  nuvistor— the  electron  tube  of  the  future— is  available  now. 

The  nuvistor  concept,  first  announced  by  RCA  in  the  Spring  of  1959,  was 
hailed  as  a  major  advance  in  electron-tube  technology.  Now  the  first  com¬ 
mercial  nuvistor,  RCA-7586,  a  general  purpose,  medium-mu  industrial 
triode,  opens  new  vistas  to  designers  of  compact  electronic  equipment.  It  is 
capable  of  providing  high  gain  with  low  noise  as  an  amplifier  and  has  excep¬ 
tional  stability  as  an  oscillator  over  a  wide  range  of  frequencies.  RCA-7586 
...for  communications,  control  and  instrumentation,  TV  cameras,  medical 
diagnosis,  test  and  measurement  and  other  critical  industrial  applications. 

RCA-7586  incorporates  the  unique  design  advantages  shown  at  right  to 
assure  dramatic  improvements  in  efficiency,  performance,  reliability,  flexi¬ 
bility  of  installation,  and  economy  in  circuit  design. 


ANOTHER  WAY  RCA  SERVES  YOU  THROUGH  ELECTRONICS 

RADIO  CORPORATION  OF  AMERICA 


Electron  Tube  Division 


Harrison,  H,  J. 


Advantages: 

•  Extreme  ruggedness  -all-ceramic-and-metal  construction- 
all  connections  brazed  at  very  high  temperatures  to  elim¬ 
inate  structural  strain  and  element  distortion  often  caused  g; 
by  welding. ..exhaust  and  seal-off  at  very  high  temperatures 

to  eliminate  gases  and  impurities 

•  Small  size  and  light  weight-metal  shell  only  8/10"  long 
including  peripheral  lugs  for  indexing,  less  than  I2"  in  « 
diameter;  weight,  1/15  ounce  (1.9  grams) 

•  Low  heater  power-well  below  one  watt 

•  Very  high  transconductance  at  low  plate  voltage  and  current 
-11500  micromhos  at  75  volts  and  10.5  milliamperes 

•  Very  high  input  impedance 

•  High  perveance 

•  Operation  at  any  altitude  at  full  ratings 

•  Exceptional  uniformity  of  characteristics  from  tube  to  tube 

•  Mechanical  ruggedness-will  withstand  impact  acceleration 
of  1000  g,  48-hour  low-frequency  (60-cps)  vibration  at  2.5  g 
acceleration 

•  Rigidly  controlled  during  manufacture,  and  rigorously  tested 
for  early-hour  stability,  100-hour  and  1000-hour  life  per¬ 
formance;  resistance  to  shock,  low-  and  variable-frequency 
vibration,  low-pressure  breakdown,  and  heater  cycling. 


EAST:  744  Brood  St.,  Newark  2,  N.  J.,  HU  5-3900  •  MIDWEST:  Suite  1 1 54,  Merchandise  Mart  Plaza,  Chicago  54,  HI..  WH  4-2900  •  WEST:  6355  E.  Washington  Blvd.,  los  Angeles  22,  Col.,  DA  3-S36I 

Visit  RCA  at  the  New  York  IRE  Show— Booths  1602-1608;  1701-1707 


RCA-7586  NUVISTOR 
GENERAL-PURPOSE  INDUSTRIAL  TRIODE 
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